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HISTORICAL ELOGE OF ALEXANDER VOLTA. By M. ARAGO^ 

Permanent Secretary to the Academy qf Sciences.* 

fV HEN yellow amber is rubbed, it has a strong attraction for 
light bodies, such as the barbs of feathers, pieces of straw, and 
saw-dust. Theophrastus among the Greeks, and Pliny among 
the Romans, had observed this property, but without appear- 
ing to attach to it a greater degree of importance than to a sim- 
[de acddent of form or colour. They did not suspect that they 
had touched the first link of a long chain of discoveries, and 
were little aware of the importance of an observaticm, which, in 
more recent times, furnished the means of disarming the stormy 
clouds, and conducting into the bowels of the earth, without 
even the danger of an explosion, the thunder with which these 
clouds are charged. 

The Greek name of amber, electron^ has led to the word elec- 
tricity, which at first denoted the powerful attraction of bodies 
subjected to friction. The same word, however, is applied to 
a great variety of effects, and to all the details of a noble science. 
Electricity remidned for a long time in the hands of physicians, 
the almost exclusive result of complicated combinations, which 
natural phenomena rarely presented united. The man of genius, 
whose works I am this day to analyze, was the first who wen); 
beyond these narrow limits. By means of some microscopic ap- 
paratus, he ascertained the existence of electricity almost every* 

• This interesting Biography or Eloge was sent to us from Paris, by Mr 
pentland. 

VOL. XVL NO. XXXI.— JANUARY 18S4. A 
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2 Eloge of Alexander Volia, 

where, in combustion, in evaporation, and even in the simple 
touch of two dissimilar bodies. He thus assigned to this power- 
ful agent, an importance among terrestrial phenomena scarcely in- 
ferior to that of gravitation. The connection of these important 
discoveries appears to me deserving of being traced and illustrated. 
At a period when the need of accurate knowledge is so gene- 
rally felt, I conceive that these academical eloges may become 
the landmarks to a general history of the sciences. To the pre- 
sent attempt to contribute to their usefulness^ I freely invite the 
severe and enlightened criticism of the public. 

Alexander Volta, one of the eight foreign associates of the 
Academy of Sciences, was born at Como, in Milan, on the 
18th February 1745. He was the son of Philippe Volta and 
Madeleine de Conti Inzaghi. His early studies were carried on 
under the eye of his father, in the public school of his native 
town. His natur^kl endowments, steady application, and fove of 
order, soon placed him at the bead of his schobl-fellows. At 
eighteen years of age, the studious scholar had already commen- 
ced a correspondence with NoUet on some of the most compli- 
cated questions in physics. At nineteen he composed a Latin 
poem, not yet publiished, in which he described the phenohiena 
discovered by the most celebrated ejtpferimentalists of the times. 
It has been said that up to this period Volta had nbt decided on 
his profession, but this I am inclined to doubt* A young man 
who has thought of making chemistry the subject of his literary 
compositions, would not long hesitate in favour of pofetry. If 
we except a few verses celebrating Sftussure's journey to the top 
of Mont Blanc, we never find the illustrious philosopher engaged 
in works of any other kind than those devoted to the study of 
nature. 

Volta had the boldness at the age of twenty-four, and in his 
first Work, to touch upon the very delicate question of the Leydeii 
Phial. *rhis apparatus was discovered in 1746. The anguiafity 
of its eflFects would have been amply sufficient to justify the cu- 
riosity it excited throughout Europe ; but this curiosity was 
greatly increased by the foolish exaggeration of MuschembtoSk^ 
and by his unaccountable terror on receiving a very slight shock; 
to which, he said emphatically, he would not again expose hiikuwif 
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for the fairest kingdom in the world. It would now be qidte 
superfluous to collect the various theories to which the phial 
gave rise. The honour of having solved the important prob^ 
lem is due to Franklin, and the work of Volta, it mutt be allow* 
ed, has added very little to the knowledge we derived from that 
of the illustrious philosopher of America. The second memw 
of the philosopher of Como appeared in 1771. Here we scarcely 
find any idea of a systematic kind. Observation is the author's 
only guide in the researches which he undertakes in order to de- 
termine the nature of the electricity of bodies with various coat- 
ings, — ^to assign the circumstances of temperature, of colour, of 
ekstidty, which cause the phenomena to vary,-— to study electri- 
city, whether produced by friction, by percussion, or by pres- 
sure,— or that which is engendered by the aid of the file or the 
grater^— and, finally, to ascertmn the properties of a new kind of 
electrical machine, in which the moveable table and the insulated 
supports were of dried wood. 

On this side the Alps, the two first memoirs of Volta were 
scarcely read. In Italy, on the contrary, they produced a live- 
ly saisation. Authority, whose predilections are so generally 
misplaced, particularly where, in its blind Joye for absolute 
power, it refuses to competent judges the right of decision, was 
eager in this case to encourage the young experimentalist. He 
was nominated superintendent of the Royal School of Como, 
and soon after Professor of Natural Philosophy. 

The missionaries of Pekin, in the year 1755, communicated 
to the learned of Europe an important fact which they had ac- 
odentally observed, concerning electricity, whose influence on 
certmn bodies appears or disappears according as these bodies 
are separated or brought into contact. This fact gave rise to 
the interesting researches of ^Epinus, Wilcke, Cigna, and Bee- 
caria. Volta, in bis turn, made it the subject of particular study, 
and found in it the germ of his perpetual dectrophorus^ an ad- 
mirable instrum^it, which, though of the smallest volume, is an 
inexhaustible source of electrical fluid, from which charges of 
equal power can always be obtuned without recourse beipg had 
to friction, and in all states of the atmosph^e. 

In 1778 another very important work succeeded the memoir on 
the^Electrophorus. It was already known, that a given body, whe- 

A 2 
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4 Ebge of Alexander Volia^ 

ther empty or full, has the same electrical capacity, provided th^ 
surface continue uniform. An observation of Lemonnierindica^ 
ted, that, besides equality erf surface, the form of the body is not 
without influence. Volta, however, was the first to establish this 
principle oh a solid foundation/ His experiments shewed, that 
of two. cylinders of the same feui&ce, the longest' received the 
strongest chai^ ; a great advantage would therefore arise-from 
substituting fbr.the.large^cylinders of ocdinary.maohinies, when- 
ever circujoBstances. permitted, a series of very, small 'cylifld^^ 
although.' their cdlactive mass sbould.not be. of tlarger size. ... In 
combinSog^ )for. example,; sixteea .rows> of slender. *rods> silvered 
over, each; lOQO feet in length, we should possess,' according;: to 
Volta, a mapfiine the sparks of which, like real thunder, 'wpuld 
destroy; theJargcst animals. ... ♦ - ,. ^^ 

Not' one, of '.the Professor of Como's discoveries was the fruit 
of cbancie. All the instruments with which he has enriched sci- 
ence, existed in principle in his imagination before an artist at- 
tempted to execute, them. ''. There was ndthii^ . forttiilbus,^for 
instance, in the modifications. to, which, Voka subjected the elec* 
trophorus in order to transform it into, a condBrisator,'— tliat «ini 
gular microscope, as it may be caUed, wUti>.revdalslhepmJience 
of the electrical fluid, when no other means oduU: accomplish i^ 

In .the years 1776 and 1777, VoltaVrought for some months 
^at a sutgect of pure chemistry ; but, at the same time, electrici- 
ty, the science to which he was so much attached, will . be seen 
to mix with his researches in the most fortunate combination's. 
-^ At this time chemists had found native inflammable gas. only 
in mines of coal and rock-salt ; they therefore regarded it as 
.one of the exclusive attributes of the mineral kingdom. ' Volta, 
iwhose attention; had been drawn to the subject by!an accidental 
.observation of P.^Campi, shewed .that they: were mistaken..; He 
prov^ . that . the^ putrefaction \ pf animal and; vegetable ! substances 
is alw.^ys acQpmpani^^ by the production of inflanunaible gas ; and 
that if .th^bottom pf stagnant water, or thct mud of a lake^Ibe 
stirred, the ;gas escapes through the water, producing all the or- 
dinary appearances, of ebullition. ' Thus the origin of the in- 
flammable gas of. marshes, a. subject which had so long oocupieji 
the attenjtiori.of^chemistSj'was a discovery .of Volta. - 1 

This discovery pr6du:ced the belief that certmn natural phe- 



Digitized by 



Google 



'ElogeofAleo'ander Volta. S 

nom^Qa, stleh,ffor'exaMfite,' as mflammable e^tli and burning 
fountains^ were'owing to a similar' eaiise; * but Volta' knew well 
how far nature spcnts with our weak concef^ions, to give way to 
mere analogies on slight grounds. > He vijdted the celebrated dis- 
tricts of Pietra Mala and VeUeja; ' he carefully' weighed all that 
he read in books of travels relating to- analogous piaces, and at 
last e&tabtished, oh the most satisfactory evidence, in oppositicm 
to the 'ordtnaiy opinion^ that these phettQinena:do iiot depeiid on 
the pretence of -petroleum, naphtha,^ or bitnmen; but that'a dis- 
^gpigan^nt of inflammable gas!is,the only cause. .< I am of ofn- 
ni6n,",hWeverj that we inay be' permitted to doubt^ wheflier Vol- 
ta Kas proved so satisfactorily that this gak originates,'in all cases, 
in 'a'maperdtioh' of animal and v^taUe substances. 
•' Oiir illustrious associate possessed, in a high degree, two qua* 
lities which are rarely found united, a creative genius, and the 
power of assiduous application. He never abandoned a subject 
without having r^arded it in all its aspects, and having de. 
scribed, or at least indicated, the various instruments which sci* 
€nce, industry, or mere curiosity, might derive from it. Thus 
some experiments regarding the inflammability of the air in 
marshes, gave rise first to the electrical gun and pistol, of which 
tt woiild be superfluous to speak, since they have passed from 
philosophers into the hands of mountebanks, and form the daily 
amazement of the crowds in our public places ; secondly, the 
perpetuai lamp of oxygen gas, so general in Grermany, and 
which, by a most ingenious application of the electrophorus, 
kindles of its own accord when wanted ; and finally, the Eudio- 
meter^ a valuable means of analysis which chemists apply to so 
many useful purposes. 

1 Tbe*discovery of the composition of atmosphmc air has given 
rise, in our time, to this important question in natural philoso- 
phy ; — ^whether the proportion in which the two principal con- 
stituent princi{des of air are united, varies with the succession of 
ages, the position of places, and with the change of seasons P . 
When we reflect that men, quadrupeds, and bird?^,' continually 
<x)nsume, in the act of respiration, one of these principks^only, 
viz.' the oxygen gas; that this samegas is.the indispensableValif. 
ment of combustion in our domestic fires, in,-woi:khptises, and fu j» 
naces ; that not a candle nor a lamp can be lighted, nor a fire^/ 
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juiy kind/ without absorbing it ; and that oxygen, in fine, occu* 
jnes so important a place in the phenomena of vegetation,— -we 
may imagine that in course of time the atmosphere varies consider^ 
ably in its ocmiposition ; that it will one day be unfit fdr resjHra- 
tion ; that then all animals will be annihilated, not in consequence 
of One of those phy ucal revolutions of which geologists hav e found 
00 many indications, and which, in sfnte of their immense extent, 
may leave a chance c^ safety to some individuals favourably si<* 
tuated ; but by a general and inevitable cause, against which 
the frozen tones of the poles, the burning r^ons of the equa- 
tor, the immensity of the ocean, the prodigiously devated plains 
of Asia and America, the snowy summits of the Cordilleras and 
of the Himalaya, would be equally unavailing. To study all the 
particulars, as well as the actual period of that grand pheno^ 
menon, to collect the exact data that future ages will supply, 
is the task that philosophers have been anxious to accomplish, 
particularly since the eudiometer has given them the means of 
doing it To obviate some objections to which the first trial 
of this instrument gave rise, MM. de Humboldt and Gay- 
Lussac submitted it to the most scrupulous examination. When 
Buch judges declare that none of the eudiometers approach in ac- 
curacy to that of Volta, we are no longer at liberty to doubt the 
fact 

Since I have abandoned chronological order, before ocou«- 
pying myself with the most important works of our venerable 
confederate, before analysing bis researches regarding atmosphe^ 
ric electricity, and characterizing the discovery of the pile, I 
shall mention in few words the experiments that he published in 
the year 1793, on the expansion of air. 

.This important question had attracted the attention of a great 
number of able natural philosc^ers, who did not agree either up- 
on the total increase of volume the air undergoes between the 
temperatures of melting ice and the boiling point ; nor upon the 
gradations of expansion in the intermediate temperatures. Volta 
discovered the cause of these disagreements : he shewed that in 
operating in a vase containing water, increasing expansions should 
he found ; that if there is no other humidity than that with which 
vitreous partitions are generally covered, the apparent expansion 
lef the air sh(^ld increase in the lower parts of the thermom^ric 



Digitized by 



Google 



Eloge of Alexander VoUcl 7 

$c^le» ^nd d^r^ease in the ^kvated degrees. He proved, in shorty 
by delicate uieasurdpient^^ tbat atmo$pb^ic air, if shut up in a 
vAse p^ectly dfyi dilate in prppprtioo to Us temperature, when 
this if i^easured upon a mprcucial thermometer equally divided : 
pow, as the works of D^l^c and Crawford appear to establish 
that a dmilar thern^ometer gives tb/e true measurements of the 
quantity of h?at, Volta tbougiht himself authoiised to announce 
ithe very simple law which flowed from hi9 e^p^rim(^ts, in these 
new terms, of which every one will appreciate tbe importance ;— • 
that the elasticity of a volume of air is proportionate to its heat 

Air on being heated wheq at a low temperature, a^d contain- 
ing the same quantity of moisture, has its elastic force augmented 
like dry air. Volta thence concluded that steam and air expand 
in the same degree. Every one now knows that this result is 
correct ; but Volta's experiment left some reason to doubt ; for 
at ordinary temperatures, the vapour of water mingles with at- 
mospheric air in very small proportions. 

The work which I have just analyzed, which Volta called a 
mere rough drau^t, he intended to incorporate with many other 
researches of the same kind^ in a memoir which was never pub- 
lished. Our knowledge of the subject is now complete, owing 
to the exertions of Gay-Lussac, and Dal ton. The experi- 
ments of these ingenious chemists, made at a time when the me* 
moir of Volta, although published, was not known either in 
France or England, shewed that the law laid down by the 
learned Italian extended to all other gases. 

I shall not examine the researches of Volta on atmospheric 
electricity, until I have taken a rapid survey of analogous experi- 
ments that preceded his. In order to judge correctly of the route 
a traveller has traversed, it is c^ten useful to see likewise the 
point from which he set out. 

Dr Wall, who wrote in 1708, should be first mentioned, for 
in one of his memoirs this ingenious reflection occurs : ^^ The 
light and crackling noise of electrified bodies, seem, in a certain 
degree, to represent thunder and lightning.'' Stephen Grey pub- 
lished, in 1785, a similar remark. " It is probable,'' says this 
illustrious natural philosopher, " that in time means will be found 
of concentrating large quantities of electrical fire, and of increasi- 
ing the power of an agent which, according to many of my experi- 
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ments, if I may be allowed to compare great things with small^ 
appears to be of the same nature as thunder and lightning.^ 

Many have seen nothing in these passages but mere compa*> 
risons. They do not believe that in likening the effects of elec- 
tricity to those of thunder. Wall and Grey intended to infer an 
identity of causes. This doubt, however, cannot be entertained 
with regard to the views inserted by Nbllet, in 1746, in his 
less(Hi8 on experimental philosophy. Here a stormy doud, above 
terrestrial objects, is regarded by the author as nothing else 
than an electrified body, placed in presence of bodies which 
are not so. Thunder in the hands of Nature^ is eUctrictty in 
the hands of philosophers. Many resemblances of actions are 
noted ; nothing in short is wanting to this ingenious theory but 
the sanction of direct experiment. 

The first views of Franklin on the analogy between electricity 
and lightning were, like those of Nollet, mere conjectures. All 
the difference between them consisted in a plan of experiment, 
of which Nollet had not spoken, and which promised definite ar- 
guments for or against the hypothesis. In this experiment the 
trial is to be made during a storm, to determine whether a me-* 
tallic rod, insulated and terminating in a point, does not give 
sparks analogous to those which arise from the conductor of an 
ordinary electrical machine. 

Without attempting to detract from the fame of Franklin, I 
must remark that the proposed experiment was almost unneces- 
sary. It was witnessed during the African war by the fifth Ro- 
man l^on, when, according to Csesar^s account, the iron of the 
javelins appeared to be on fire at the close of a storm. Nu- 
merous navigators have likewise seen it in the phenomenon 
named Castor and Pollux^ either on the metallic points of their 
masts and yards, or on other projecting parts of their ships. 
Finally, in certain countries, in Frioul for instance, at the Cas- 
tle of Duino, the sentinel did exactly what Franklin wished, 
when, in order to determine when it was necessary to ring a 
bell to warn the country people of the approach of a storm, 
he went to examine with his halbert if the iron of a pike placed 
vertically on the rampart, produced sparks. It is to our coun- 
tryman Dalibard, however, that science is indebted for direct 
experiment on the subject, by which he dispelled every remain 
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iDg doubt On the 10th May 1752, during a storm, Uie large 
pointed rod of metal, which be bad placed in a garden at Marlj- 
la-ville, produced small sparks, like the conductor of anelectri- 
cal machine when an iron wire is appHed to it. Franklin did 
not realise this experiment in the Umted States, by means of a 
kite, till a mcmth later. ParaUmnerres or conductors were the 
immediate result of this discovery, which the illustrious Ameri- 
can hastened to proclaim to the world. 

That part of the public which is reduced to the necessity of 
judging of matters ci sci^ioe on hearsay, seldom pronounce on 
the merits of any discovery by halves. They admit or rgect, 
if I may so qieak, with passionate eagerness. Conductors, 
for examjde, became the objects of a remarkable enthumasm, the 
traces of which it is curious to remark in the writings of the 
time* Here you will find travellers who, in a flat country, 
imagine they can conjure the lightning by raising their sword 
against the douds, in the attitude of Ajax threatening the gods ; 
there ecclesiastics, whose costume does not admit cf a sword, 
bitterly regret bang deprived of this talismanic preserver; 
one s^ously proposes as an infallible preservative, to place 
one^s self under a gutter, seeing that wet cloth is an excellent 
ccmductor of electridty ; while another invents certain head- 
dresses, from which are suspended long metallic chains, which 
care must be taken to drag in the water, &c. &c. Some men of 
science, it must be acknowledged, did not participate in this 
absurdity. They admitted the identity of lightning and the 
electrical fluid, the experiment of Marly-la-ville having aflbrd- 
ed decisive proof of this ; but the sparks emitted hj the rod 
were so few and small, that there was doubt whether it were 
posfflble to draw off by this means the immense quantity 
of fulminating matter with which a cloud must be charged. 
The experiment made by Romas de Nerac, did not overcome 
their <q^9oation, because this observer had employed a kite 
with a metaUic cord, which reached the region of the clouds. 
Soon, however, the lamentable death of Richroan (on the 6th 
August 1758), occasioned by a simple discharge from an insu- 
lated bar, which this distinguished man had placed on his house 
at St Petersburgh, threw new light on the subject. In his tra- 
gical end, the learned saw an explanation of a passage, in which 



Digitized by 



Google 



10 Eloge qf AUauawier VoUa, 

Flioy the oaturglist relates, that Tuttus HostUius was struck 
with lightoing, for having carelessly performed the &ei[ttQsm&t 
by means of which Numa, his predecesscHr, bad caused the thun- 
der to descaid from heaven. On the other hand, some imagined 
that they had found in the same occurrence something not pre- 
viously known, viz. that in certain circuipstances abar of m^, 
somewhat elevated, attracts from the clouds not (Hily impereep* 
tible sparks, but what may be called streams of electricity. The 
discussions subsequent to this period on the efficacy of conducting 
rods, are destitute of interest I do not except from this dia- 
racter the warm debates which for some time divided the learned 
in England, on the conductors terminating in a point or in a 
ball. No one is now ignorant that George III. was the pro- 
moter of this dilute ; that h^ decl«u:ed for conductors termi- 
nating in a hall ; while Franklin, his antagonist in political 
questions of immense importance, widied them to end in a 
point. This discussion, therefore, properly considered, is rather 
a trifling incident in the history of the American revdutioo, than 
one connected with scieiice. 

The results of the experiment at Marly ware scarcely known, 
when Lemonnier, of this Academy, erected in bis garden at St 
Germain-en-Laye, a long bar of met^l, in a vertical positicm, 
which he insulated with greater precaution than before ; and from 
that moment the electrical spark appeared not only when the 
thunder was heard, and the atmosphere full of threatening clouds, 
but even when the sky was perfectly serene, A beautiful dis- 
covery thus resulted from a modification, apparently of the most 
hisignificant kind, of the apparatus first used by Dalibard. 

Lemonnier ascertained that this liglitning in a clear diy, the 
existence of which he had just discovered, was liable during the 
whole twenty-four hours to regular variations in its intensity. 
Beccaria made some excellent observations on the laws of this 
diurnal period, and established the important fact, that in all 
seasons, at all heights, and during the prevalence of every wind, 
the electricity of a clear sky is constantly positive or vitreous. 

Following in regular order the progress of our knowledge in 
atmospheric electricity, I now arrive at the works with which 
Volta has enriched this important branch of meteorok^y. His 
labours have been directed to the improvement of the means of 
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observation, and the minute examination of the diifisrent circum* 
stances under which the electrical fluid is developed, which thus 
pervades all the r^ions of the air. 

When a branch of science is in its infancy, observers are 
chiefly occupied in discovering new phenomena, reserving the 
estimate of their importance to another period. In electricity, 
many individuals had obtamed a well merited rqiutation ; the 
Leyden phial adorned all tiie oaUnets of Europe; but no 
one had hitherto thought of a true electrometer. The first in- 
strument of this kind is not of earlier date than 1749 : it was 
made by two members of this Academy, Darcy and Le Roy ; but 
its want of mobility under small charges, prevented its adoption. 

The electrometer proposed by Nollet (1752) appeared at first 
to be more simple and convenient, while it was of infinitely 
greater sensibility. It was composed of two wires, which, ha- 
ving been electrified, could not fail to open, by an efiect of re- 
pulsion, Hke the two arms of a compass. The measure sought 
was thus reduced to the observation of an angle. 

Cavallo realized what Nollet had merely indicated (1780). 
His threads were of metal, and supported at their extremities 
'small balls made of the pith of the alder-tree. 

Volta at last laid aside the. pith, and substituted dry straws 
for the metallic threads. This change would appear unimport- 
ant, were it not mentioned that the new electrometer possessed 
the valuable and unexpected property, of producing between 0^ 
and 30*^ angular dispositions of the two straws exactly propor- 
tionate to the electrical charges. 

The letter to Lichtenberg, of the date 1786, in which Volta 
-established by numerous experiments tlie properties of straw 
electrometers, contains many interesting views on the means of 
rendering these instruments comparable, oh the measure of the 
strongest charges, and on certain combinations of the electrometer 
and condensator, of which it is surprising that no notice is taken 
in any of the more recent works. This letter cannot be too much 
recommended to young natural philosophers. It will initiate 
them in the difficult art of experimenting ; it will teach them to 
distrust first appearances, and to vary incessantly the form of 
trial ; and if a warm imagination induce them to abandcMi the 
sbw but certain path of observation, for the allurements of spe- 
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cuktive reveries, they will pa*hap6 be led to redst this deceptive 
influence, by observing a man of genius sfubiniiting to the most 
laborious details. At a time, moreover, when the publication 
of a book, except in a few honourable instances, is a pui^ly 
mercantile operation; when treatises on sdence, in particu* 
lar, are cut to the same pattern, and present scarcely any ap- 
preciable dhade of difference ; when each author scrupulously 
negl^s all experiments, theories, and ' instriimehts^ which his 
immediate predecessor has overlooked or misunderstood,, I! con- 
ceive it a dutjr to 'ditect bq^nners to originai sbiircea * By this 
means alone wii^they.be. led to important subjects erf. research, 
and find a faithful histqry of discoveries ; while they will learn 
at the same time to distinguish between truth and uncertainty, 
and to distrust conjectural theories which undisceming compila- 
tors adopt with blind confidence. 

When Saussure had taken advantage of the powerful effect 
which points exercise on the electrical fluid, and had greatly 
augmented the sensibility of Cavallo^s electrometer, by the 
simple addition of a stalk of eight or nine decimeters in length ; 
and when the metallic threads with balls of alder pith had been 
superseded by dry straws, it might have been supposed that the 
apparatus was not susceptible of further improvement. * In 1787, 
however, Volta increased its power considerably, without making 
any change in its primitive construction. This he effect^ by a 
most singular expedient, that of fitting to the point of the me^ 
tttUic stalk introduced by Saussure, either a wax-light, or merely 
a burning match ! . , . 

The result of this expieriment surely no one' cc^ld have fore- 
seen. Experimenters were not slow in discovering' that 'flame is 
an excellent conductor of electricity, but ought' not this fact to 
have disfcouraged the idea of emjrfoying it as a collecting power ? 
Volta's soundness of judgment and severe logic, prevented him 
from giving way to the consequences of the strange fact that 
had occurred to him, till he had found an explanation. He 
perceived that if a light brings to the point where it is placed, 
three or four times more electricity than could otherwise he col- 
lected, it must be owing to the current of air produced by the 
flame, and the multiplied communications thus established be- 
tween the metal point and the atmospheric molecules. 
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: Smte flame subtracts electricity from the air much more rea- 
dily than pointed metallic rods, does it not follow, said Volta, 
that the best means of preyentiiig storms,- or. diminyhing thar 
destructive efl^ts,! b ^o Jdjodle large fires in' the fidds^ ch*, what 
is still Jt»etter,\on ekvated situations? After reflectii^ oo the 
poworfiil effect of the. minute wide attached to thedectrom^er, 
it seems no wayunreieisoDable to suppose that a. large ftime may 
deprive, ia a few mom^ts, great bodies of air and vapour, of all 
their -elfiptrifial fluid* < ^ . 

*.. yoI^ ^was.de^rous to. submit this. o[Hnion to the. test of direct 
experiment. Hitherto his wishes have not been carried Jntp ef- 
fect: / i^erhaps.tbey would be looked upon in a favourable point 
of vieif, if a comparison were in^uted between the meteorolo* 
gical observations made in the counties of England, where great 
furnaces transfcnrm the ni^t and day into oceans of fire, and 
those of the ndghbouring agricultural counties. 

These Jetuc paratonnerres caused Yolta to lay aside the se- 
veie gravity of his ordinary manner. He tried to sport with 
his subject at the expense of some learned individuals, who, like 
the fiimous Dutens, always perceived, when too late, the discove* 
ries of their contemporaries in some andent author. He called 
upon them, in this case, to go back to the fabulous times of the 
Greeks and Rppians, and directed thdr attention to the sacrifices 
under the open sky, to the flames ascending from the fdtars, and 
thQ black columns of smoke ri^ng into the air from the bocfies of 
the jrictims ; to.all.the;ceiemonies in short which the vulgar be- 
lieved fitted^ to. appease the^ wradi of the gods, ai^^ $sarm the fuU 
minating, hand of J^i^iter. ' All these were only a simple, expe- 
riment, in ^physics,, of which the priest^.al9ne. possessed the se- 
cret, designed to ^Hipg. silently to the eartU the ekctridty of the 
air aqd:dQtids...; The Greeks and Romans,. at the most brilliant 
periods of their history,' offered sacrifices, it is true, in covered 
temples ; but, adds Volta, *^ this difficulty admits of a re^y, 
since 'jt iqay.be said tb^ .Pythagoras, Arifttotle, Cicero,. Pliny, 
and Seneca, .wfffe.oply ignorant pedple, who had not acquired 
even by ^t|radition,^the scientific knowledge.of their ancestors !^ 
. No crit^dsm^CQuld be more effective ; but in order to expect 
jiome good result from .it, it is necessary to forget, that in* seek- 
ing in KAd hocks for the rudiments of great discoveries, the Zoili 
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of all ages are less anxious to honour the dead, than to detract 
from the reputation of their oot^nporaries. 

Almost all natural philosophers attributed these electrical phe* 
nomena to two fluids of a different nature, which, in certain cir- 
cumstances, accumulate separately on the surface of bodies. This 
hypothecs naturally led them to seek for the source oi atmo* 
spheric electricity. The problem was an important one, and a 
delicate, though simple, experiment led to its solution. 

In this experiment, an insulated vase, from which water eva- 
pcnrated, gave out, by the aid of VcJta^s ooiidensator, evident 
marks of negative electricity. 

I regret that I am unable to determine with certainty to whom 
this capital experiment is due. In one of his memoirs, Volta 
mentions that it had been present to his mind from the year 
1778, but that various circumstances prevented him from at- 
tempting it, till th^ month of March 1780, when it was success- 
fully performed by him at Paris, in company with some mem- 
bers of the Academy of Sciences. On the other hand, L^voi- 
sier and Laplace, at the close of the memoir which they pub- 
lished on the same subject, merely say that *^ Volta shewed 
anxiety to assist at our experiments, and to render himself use* 
ful." 

How can two accounts so contradictory be reconciled ? A 
historical note published by Volta himself, is far from removing 
our doubts. It is neither expressly stated in whom the idea of 
the experiment originated, nor which of the three observers sug- 
gested that it would succeed with the aid of the condensator. 
The first trial made at Paris by Volta and the two French 
savants, proved abortive, the state of the atmosphere not being 
favourable. A few days after, at the country residence of La- 
voider, the electrical signs became manifest, although the means 
of observation had not been altered. Volta was not present at 
the last trial. 

This circumstance has occasioned all the difficulty. Some, 
without farther examination, consider as inventors those who are 
the first to establish a fact by means of experiment. Others re^ 
gard this as a very secondary merit, and little else than a me- 
chanical operation ; they therefore bestow their approbation on 
the ori^nal prcgectors. 
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Both these priodples are too exdusive. Pascal entrusted to 
his brother-in-law Perrier, the task of ascending the Puy-de^ 
Tkmie to observe the barometer, and yet the name of Pascal is 
the only one associated with that of Toricelli, when we speak of 
the weight of the atmosphere. Michell and Cavendish, on the 
contrary, divide with no others the merit of their celebrated ex- 
periment r^arding the attraction of terrestrial bodies, although 
many before them had thought of performing it ; in this instance 
the execution was all. The labours of Volta, Lavoisier, and 
Laplace, are not exactly parallel to either of these cases. I ad- 
mit that a man of genius might conceive, without suggestions 
from another, that electricity concurred in the production of va- 
pours ; but in order to bring this idea out of the regiosi of hy- 
pothesis, it was necessary to establish particular means of obser - 
vation, [and even to ccmstruct new instruments. Those em- 
ployed by Lavoisier and Laplace, they owed to Volta. They 
were made at Paris under his inspection, and he assisted at their 
first trial. Such abundant proofs of direct co-operation, indis-^ 
putably connect the name of Volta with every theory of the elec-» 
tricity of vapours ; but who will presume to affirm, in the ab* 
sence of a positive declaration from himself to the contrary, that 
the experiment was not undertaken at the suggestion c^ the 
French philosophers? In this state of doubt, will it not be 
most judicious, on this as well as on the other side of the Alps, 
no longer to separate, when speaking of these phenomena, the 
names of Volta, Lavoisier, and Laplace, and to cease to make 
the question a source of mutual recriminations, which 8can:ely 
admit of an excuse, even if the truth were obvious. 

These reflections will terminate, I trust, an unpleasant discus* 
uon which malignant passions are so prone to perpetuate ; they 
will afford, at all events, an additional proof how delicate a mat- 
ter is the just appropriation of intellectual labour. When three 
of the most highly gifted men of the eighteenth century, arrived 
at the height of reputation, could not agree as to the share of 
invention due to each in an experiment cdade in common, need 
it excite our surprise to witness similar dbputes among those 
who are just entering upon theit career ? 

Notwithstanding the length of this digre8SH)n, I cannot leave 
the experiment which has led to it, without shewing its import- 
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ance as the foundation of a very curious branch of meteorology. 
For this purpose a few words will suffice. 

When the insulated metallic vase in which the water evapo- 
rates, becomes electrical*, it is because this water, in order to 
pass from the liquid to the aeriform state, derives from the bo- 
dies which it touches, not only heat but likewise electricity. The 
electrical fluid is therefore an integral part of the great masses 
of vapour which are daily formed at the expense of the water 
of the sea, lakes, and rivers. . These vapours, rising into the 
higher regions of the atmosphere, there meet with a cold which 
condenses them. Their electrical fluid is disengaged, accumu- 
lates, and the weak conductibility of the air prevents it returning 
to the earth, whence it originated, unless accompanied with rain, 
snow, and hail, or in violent discharges. 

Thus, according to this theory, the electrical fluid, which, in 
a stormy day, darts its dazzling flash through every quarter of 
the sky,— which produces such resounding explosions, and, when 
falling on the earth, carries along with it conflagration and 
death,-^is the product of the daily evaporation of water, the 
inevitable consequence of a phenomenon developed in such im- 
perceptible shades that our senses cannot mark its progress ! 
When effects are compared with causes, what singular contrasts 
must Nature be confessed to present to our contemplation ! 

I now arrive at one of those rare epochs, in which a remark- 
able and unexpected fact, usually the result of some fortunate 
accident, is matured by genius, and becomes the cause of a re- 
volution in science. The detailed picture of important results 
brought about by trifling causes, would not perhaps be less in- 
teresting in the history of the sciences thap in that of nations. 
If any one undertake the delineation, that branch of phy»cs 
known under the name of Galvanism, will occupy one of the 
most conspicuous places. It may, in fact, be proved, that the 
immortal discovery of the pile is connected, in the most direct 
manner, with a slight cold caught by a Bolognese lady, in 1790, 
and a dish of frog-soup prescribed by the doctor as a cure. 

* It is now known that the experiment does not succeed when distilled 
water is employed. This circumstance, certainly a very curious one in rela- 
tion to the theory of evaporation, detracts nothing from the importance, in a 
meteorological point of view, of the labours of Lavoisier, Yolta, and Laplace, 
wnce the waters of the sea, lakes, and rivers, are never perfectly pure. 

2 
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Some of these Mumals, already stripped c^ their skin by Ma* 
dame Galvanrs cook, were lying on a table, when an electrical 
machine was accidentally discharged at a distance. The muscles 
contracted strongly when the electrical spark issued, although it 
did not reach them. The experiment, on being repeated, suc- 
ceeded equally well with every kind of animal, with artificial or 
natural dectridty, either positive or negative. 

This phenomenon was very simple. If it had presented itself 
to some skilful natural philosopher, familiar with the properties of 
^e electrical fluid, it would scarcely have attracted his attention. 
The extreme sensibility of the frog fts an electroscope, might in- 
deed have been the subject of some remarks, but it would have 
been carried no further. Happily, and by a rare exception, de- 
ficiency of knowledge in this case became profitable. Galvanic 
though an expert anatomist, knew little of electricity. The mus- 
cular movements which he had observed, appeared to him inex- 
plicable, and he thought himself transported to a new world. 
He hastened to vary his experiments in every possible mannen 
In this way he discovered the singular fact, that the limbs of a 
frog, long after it has been decapitated, undergo great cootrac- 
tions, without the intervention of any foreign electricity, when a 
metallic plate^ (h*, what is still better^ two plates of different 
kinds of metal, are interposed between, a muscle and a nerve. 
The astonishment of the Professor of Bologna was therefore per- 
fectly warrantable^ axk^ he shared it with all the rest of I^urope. 

An experiment which caused the legs^ thighs, and trunk of 
an animal which had for many hours bcfen torn in pieces, under- 
go great convulsions, leap to a distance, and appear restored to 
life, could not continue long itjsulated. By analyzing it in all 
its details, Galvani imagined that he perceived in it the effects of 
a Leyden phial. According to him, animals are, as it were, re* 
servoirs of electrical fluid. The positive electricity has its seat 
in the nerves, and the negative electricity in the muscles. With 
regard to the metallic plate placed between these organs, it was 
merely the Conductor by [which the discharge, was effected. 

These views seduced the public ; they Were adopted by phy- 
siologists, and electricity dethroned the nervous fluid, which had 
occupied such a prominent place in explaining the {Jienomena 
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of life> although, by a s^mge oTeraght, no om had attempted 
to prove its existence. They flattered themselves, in a word, 
that they had disoovcTed the physical agent which conveys ex* 
ternal impressions to the sensorium ; which arranges the organs 
of animals \n the order of their intelligence; and produces the 
motions of the arms, limbs, head, and whatever the will has de^ 
termined. These iliumons, alas ! were to be of short, duration ; 
the plea^ng romance disappeared before the rigorous investiga- 
tions of Volta. This ingenious philosopher produced convul- 
fiions, not by interposing two different metals between a muscle 
and a nerve, as Galvani had done, but by caudng them touch a ' 
muscle only. 

From that moment, the Ley den Jar could no longer be ap»^ 
pealed to for an explanation^ The negative electricity of the 
muscles, and the positive electricity of the nerveis, were pure hy- 
potheses, without foundation ; the phenomena resembled nothing 
previously known, and were covered with a veil that seemed xm*- 
penetrable. 

Volta, in the mean time, was not discouraged. He imagined 
that he had found electricity to be the principle of convulsions; 
* that the muscle was entirely pasnve, and ought to be consi- 
dered roerdy a conductor by which the discbarge was effected^ 
With regard to the electrical fluid, Volta had the boldness to 
8uifx>8e that it was the necessary result of the ccmtact tf iwa 
metaiif betweeix which the muscle was compressed; I say of 
two metals^ and not oi two plates; for, according to Volca, 
without a difference in the nature of the two bodies in contact^ 
no electridty could be evolved. 

The natural philosophers of every country in Europe, as 
well as Volta himself, adopted at first the views of the discover^ 
er a( galvanism* They agreed in considering the spasmodic 
convulsi<ui8 of dead animals as one of the greatest discoveries 
of modem times. A very dight knowledge of the human heart 
may l^d us to suiq)ect, that a theory designed to connect these 
curious phenomena with the ordinary laws of electricity, woukt 
not be admitted by Galvanic and Ws disciples, without great re- 
luctance. In truth, the Bolognese school eagerly defended the 
doctrine cf animal electricity, which Imd become so widely dif- 
fused without opposition. 
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Among the numerous facts which this celebtated school op- 
posed to Volta, there is one so singular as to throw us for a 
moment into a state of suspense, — I mean the convulsions which 
Galvani produced by touching the muscles of a frog with two 
plates, nc^ of differs! kinds, as Vdta believed necessary, but 
both taken from the same piece of metal This effect, althou^ 
it was not constant, presaits in appearance an insurmountable 
objection to the new theory. 

Volta readied, diat the plates employed by his opponents 
might be identical in the name tliey bore, and even in their che^ 
ptical nature, and 3^t differ in other circumstances, so as to pos^ 
sess properties truly distinct. In his hands^ indeed, the plates^ 
although composed of two contiguous portions of the same piece 
€$ metal, acquired a certain power when they had changed their 
temperature, d^ee of nealing, or even the pdtsh of one of their 
elements. 

'This discussion^ therefore, did not invalidate the theory of the 
celebrated professor. It proved only that the word dissimilar^ 
applied to two superimposed metallic elements, had been uhder-^ 
stood in relation to electrical phenomena in too restricted a 
sense. 

Volta had to sustain another and a more severe assauh. Dr 
Valii, his antagonist, had pi'oduced convulsions amply by the 
touch of two dififerent parts of the frog, without the use of me- 
t^, which, in all analogous experiments, had been, according td 
pur associate, the principal generator of electricity. 

It may be perceived, from more than one passage in Voha^s 
letters, how much he was hurt by the tone of assurance with 
whksh the galvanists, old and young (I use his own expressions), 
boasted of having reduced him to inlence. This silence, at all 
events, did not long continue. An attentive examination of 
Vallfs experimei^ «oon convinced Volta that there were two 
conditions neeetswpy to* secure suecess,-T>as great a heterog^ieity 
as possible between the organs of the animal brcnight into con«« 
tact, and the iftterposition of a third substance between thesQ 
OTgans. The fundamental principle of the Voltaic theory, in- 
stead of being endangered, thus acquired additional extension. 
The metals no longer formed a class by themselves, and analogy 
led to the beli^ that two dissimilar substances, of what natutv} 
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soever they might be, would produce, by mere touch, an evohi- 
tion of electricity. 

The attacks of the galvanists were not now formidable. They 
no longer confined their experiments to the smaller animals. 
They produced singular nervous motions in the nostrils, tongue, 
and eyes of an ox, which had been a long traie dead, strength-^ 
ening, more or less, the expectations of thosQ in whose eyes gal- 
vanism seemed a means of reanimating the dead. On the theory 
itself, they threw no additional light. In drawing their ai^u- 
ments, not from the nature, but from the greatness of effects, the 
adepts of the Bolognese school resembled a certain philosopher^ 
who, in order to prove that the atmosphere is not the cause of 
the rise of the mercury in the barometer^ thought of substituting 
a wide cylinder for the narrow tube of that instrument, and then 
represented, as a formidable difficulty, the exact number of 
quintals of liquid raised. 

Volta had given a death-blow to animal electricity. His con- 
ceptions-always adapted themselves to experiments, which, be- 
ing ill understood, were thought likely to afford the means of 
refutation ; and he could not obtain the unreserved assent of all 
men of science. The contact of two metals, of two dissimilar 
substances, gave birth to a certain agent, which^ like electricity, 
produced spasmodic movements. Of this fact there could be nd 
doubt ; but was the agent in question really electrical ^ Were 
the proofs adduced sufficient to prove it so ? ^ 

When two metals of different kinds, are placed on the tongue^ 
in a certmn order, an acid taste is felt at the moment of their 
contact. If the position of these metals is changed, an alkaline 
taste is perceptible. On applying the tongue to the conductor 
of an ordinary electrical machine, a taste is felt, of an acid or 
alkaline nature, according as the conductor is electrified in a great- 
er or less degree. In this case, the phenomenon is unquestion^ 
ably owing to electricity. Is it not natural, said Volta, to infer 
identity of causes from similarity of effects ; to liken the first ex. 
periment to the second ; and to see no other difference between 
them, but the mode in which the fluid is produced which stimu- 
lates the organ of taste ? 

No one will dispute the importance of this agreement* The 
penetrating genius of Volta saw in it enough to warrant a full 
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conTictioD. Ordinary minds had to demand more explicit proofs. 
These proofs, in the form of indisputable demonstration, before 
which all opposition vanishes, Volta found in a capital experi- 
meniy which I shall now briefly explain. 

Two polished disks of copper and zinc are applied face to 
face, without any thing between, and attached to insulating 
handles. By means of these handles, the disks are drawn ra- 
pidly apart ; they are then presented, one after the other, to the 
ordinary. condensator, pravided with an electrometer, and, mark 
the result, th^ straws diverge immediately ! By this it is like- 
wise shewn, that the two metals are in o[^)osite states of elec- 
tricity, the zinc bang positive and the copper negative. By 
bringing the two disks repeatedly into contact, Volta succeeded, 
as with an ordinary madiine, in producing bright sparks. 

After this experiment, nothing remained to be done regard- 
ing the theory of galvanic phenomena. The production of elec- 
tricity by the simple contact of two dissinular metals, assumed 
its place among the most important and best established facts in 
physical science. If at that period any wish regarding it was 
unsatisfied, it was that ready means might be discovered of in- 
creasing this kind of electricity. Such means are at the pre- 
sent day in the hands of every experimenter, and it is to the ge- 
nius of Vcdta that we are indebted for the possession of them. 

In the beginning of the year 1800 (the date of such a disco- 
Very ought to be carefully noted), it occurred to the illustrious 
Prcrfessor, in consequence of sopie theoretical views he entertain- 
ed, to form a long column, by placing above each other in suc- 
cession a round plate of copper, another of zinc, and a piece of 
moist woollen cloth, taking care never to invert this order. 
What might have been expected a priori from such a combina- 
tion ? I hesitate not to assert, that this apparently inert mass, 
this fantastical assemblage, this pile of metallic pieces, separated 
frora each other by a little liquid, forms, with regard to the sin- 
gularity of its effects, the most wonderful instrument which man 
has ever invented, without excepting the telescope and the steam- 
engine. 

I shall be acquitted, I feel assured, of all reproach of exag- 
geration, if, in the enumeraUon which I am about to make of 
Volta^s apparatus, I ain at the same time permitted to mention 
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the properties which he himself discovered, and those that we 
owe to bis suecessors. 

It will readily be perceived, from the little that I have said 
regarding the composition of the pile, that the two extremities 
are necessarily dissimilar ; that is, if there be zinc at the base, 
there will be copper at the top, dnd vice versd. These two ex- 
tremities are called the poles. 

Let us suppose that two wires are attadied to die of^posite 
poles, copper and zinc, of a voltaic pile. The apparatus, in 
this form, is adapted to the different experiinents which I wish 
to enumerate^ When a person takes hold of one o£ these wires, 
he is not saisible of any effect ; but no sooner does he touch 
both than he experiences a violent shock. This, it will be seen, 
is the phenomenon of the famous Leyden jar, which, in 1746, 
excited to such a degree the admiration of Europe. But the 
jar could be used only once, and requil^ed to be recharged after 
every trial. The pile, on the contrary, yielded a thousand 
riiocks in succession. It may therefore be compared to the 
Leyden jar in the nature of its effects, if the latter suddenly 
recovered its first condition s^ter each discharge. 

If the wire which is attached to the zinc pole be placed on 
the tip of the tongue, and the wire of the copper pole on an^ 
other part of the tongue, a very decided acid taste will be felt. 
In order to vary the nature of this taste, and make it become 
alkaUne, it is necessary only to change the situation of the two 
wires. 

The sense of sight is not exempted from the influence of this 
protean instrument. Here the phenomenon appears the more 
singular, as the luminous sensation is excited without the neces- 
sity of touching the eye. When the end of one of the wires 
is a:p[died to the forehead, the cheeks^ the nose, the chin, or even 
the diroat, at the instant the observer seizes the other wire 
with his hand, he perceives, although his eyes are closed, a light 
which varies in form and brilliancy according to the part of the 
face the electrical fluid attacks. 

By analogous ccHoibinations sounds are produced in the ear. 

It is not on organs ii^ a healthy state alone that the pile acts; 
it excites, and seems to reanimate, those in which life appears 
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quite exUnct Under the combuied action of the two wire^» the 
musbkfl of the head of a hanged criminal underwent sudi terrible 
contortions^ that the spectators fled in dismay. Sometimes the 
trunk of the vktim pardy rose up, the hands ware tossed about^ 
and struck objects near th«n, and evmi raised wei^ts of several 
pounds. The muscles of the breast imitated the movements of 
reqpiratimi ; and all the motions were so lUce those of a fifing 
beingi that one felt inclined to adc, whether the experimenter 
was not adding to the sufferings which the law had inflicted on 
the criminal. 

loseets, likewise, trben subjected to the same trials shew some 
curious results. The wires of the pile, for example, increiM 
greatly the light of the kinds that are luminous; they restore 
the motions of a dead grasshopper, and cause it to nng. 

On l^iving the consideratimi of the physiological jMroperties of 
the pile, and regarding it as an electrical machine, we shall be 
transferred to that department of science which Nicholson and 
Carlisle, Hisinger and Berzeliufi, Davy, Oersted, and Ampere, 
have cultivated with such brilliant swxess. 

Eadi of the wires, considered by itself, is of the ordinary 
temperature, th^t is, the temperature of the surrounding air. 
At the mmnent the wires touch each oth^, they acquire a 
strong heat ; when rather fine, they bdcome incandescent ; «id 
if fitUl fina*, they are completely mdted, and run like a Uquid, 
even though they be formed of platina, the most info^le of 
known metals* With a very strong pUe, t#o slaider wires of 
gold or platina undergo, at the moment of theii? contact, a com- 
plete vapmization, and disappear like a thin vapour. 

Pieces of charcoal, fitted to the two extremities of the same 
wires, kindle as' soon as they touch eadl other. The light 
^bey diflhse is so pure, sparkling, and remarkable for its white- 
ness, that we should not surpass the limits of truth by calling it 
the sdar light 

And who can say that this analogy ought not to be carried 
«till farther^ or whether the experiment does not scdve the most 
important proUem in natural philosophy ; revealing the secret 
bf that pecuMar kind of combustion which the sun undergoes for 
so mwy ages without any sendble (£minution either of matter or 
oif q>leiidour ? The bharcoal attached ta die two wires of the 



Digitized by 



Google 



e« HSoge of Alexander VdUa. 

pile, become, in fact, incandescent in a perfect vacuum. No^ 
thing, therefore, can be incmporated in their substance, and no* 
thing i^pears to emanate from them. At the close of an expe^ 
riment, however long continued, the pieces of charcoal are found 
to be the same in nature and weight as before it began. 

Every one knows that platina, gold, ocq^r, &c. have no pcr« 
ceptible influence on the magnetic needle. Wires of tl^se me- 
tals attached to the two poles of the pile, are in the same iptedk* 
cament, if taken i^gly ; but the moment they are brought in 
contact, a very strong magnetic action takes place. Nay, du- 
ring the whole time they continue in ccmtact, these wires are 
themselves true magnets ; they charge filings of iron, and com- 
municate a permanent magnetbm to plates of steel placed in 
their neighbourhood. 

When the pile is very strong, and the wires are at some dis- 
tance from each other, a bright flame unites their extrasiitie& 
This light is magnetic; a magnet attracts and repels it If 
Franklin and Coulomb, without previous preparation fear such a 
disclosure, were to hear me qpeak of a flame attractaUe by a 
magnet, a lively feeling of incredulity would be the most fa* 
vourable sentiment with which I could expect to be r^arded. 

Let the same wires, at some distance from each other, be 
plunged into a liquid, into pure water, for example. The water 
will be instantly decomposed ; the two gaseous elemafits whidi 
form it will be separated ; and the oxygen will be disengaged by 
the wire attached to the zinc pole, and the hydrogen, remote 
frpm that point, by the wire at the pole of copper. In rising 
to the surface, the globules of gas do not quit the wire by 
which they were devdoped ; the two constituent gases may there- 
fore be collected in two separate vessels. * 

When a liquid holding saline substances in solution, is sub- 
stituted for water, these substances are analyzed by the jnle. 
The acids are conveyed to the zinc pole, and the alkalies incirust 
the pole of cop^r. 

This means of analysis is the most powerful known, and has 
recently enriched science with a multitude of important results. 
It is to the pile, for instance, that we owe the decomposition of 
num^ous alkalies add earths, which were previously r^arded 
as simple substtances ; it is by the pile that all these bodies are 
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derived from oxides ; that chemistry now possesses metds, such 
as potassium, which can be moulded by the fingers like wax, 
which are lighter than water, and therefore float on its surface, 
which Jundle spontaneously, and diffuse the most brilliant light; 

This would be the place to brii^ U^ther all that is myste* 
riouft, I may say ina)mprehentNible, in the decompositions effsct* 
ed by the vcdtaic fnle ; to ini^bt on the separate diseng^^ments of 
two gaseous elements from a liquid ; on the preci[Htationsof the 
prindpalsohd eotisfituents of the eame saline molecule, which are 
effected in points ol the dissdlving fluid very remote from erob 
other ; and on the singular carrying or transporting power which 
these di&rent phenom^a appear to imply ; but this would oo* 
cupy too much time* Before leaving the sulyect, however, I 
must remack, that the pile does not act as a means of analyns 
only ; if in changing to such an extent the electrical relations of 
ihe elements of bodies, it often occasions their complete sepanu 
tion, a judkious management of its power i& become, in the 
hands of one of our Associates, the principal generator of nume-^ 
rous combinations of a most remarkable nature, and which art 
has hitherto been unable to imitate. 

I said some time agp^ gentlemen, with some di6yeiiG^ that 
the pile is the most wondei^ul instrument which human intel* 
ligence has ever constructed. If the enumeration which I 
have made to you of its various propertied has at all done jus^ 
tice to the subject, I may now revert to my assertion, and re- 
gard it as fully established. 

According to some biographers, Volta had so exhausted the 
energies of his mind by his long continued labours, particularly 
by the construction of the pile, that he was incapable of any new 
exertion. Others have regarded an obstinate silence of nearly 
thirty years' duration, as the effect of a puerile timidity frotijt 
which this illustrious man was unable to free himself. He was 
apprehensive, they say, lest by comparing his new researchai 
with the important discoveries he had already made in electricity, 
his mental vigour should be thought diminished. These t^o 
explanations are doubtless very ingenious, but they have the 
defect of being entirely futile ; the date of the pile is in reality 
1800 ; but two ingenious memoirs, one of them on the Pheno^ 
mena cfHMj the other on the Periodidly (^Storms and ihe 
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Cold Ufhkh aec&mpamei Mm, Were ijot puUisbed till between 
^iteen and setenteeu years after. 

• Gentlemen, I have now given you a dcfineatkm of Volta'^s 
briUiadt career. I have attempted to characc^se tiie great dis- 
eoveries with whieh hk powaful geniua has enriched the physi- 
eld sciences. It r^nains for me now, oanformably to the u^ial 
practice, to recount briefly the principal occurrences of his pri« 
vate and public life. 

The painful duties whidi devolved on Volta when scarcely 
beyond the years of chilcthood, detained him in his native town 
inU ITH. This year he left, for the irst time, the pietureisque 
banks of the kke of Como, and traversed Switeeriand. His 
absence did not continue for more than a few weeks, nor was it 
marked by any important scfent^c neseeih^h. At Berne he 
visited the illustrious Haller, whom an immoderate use of opium 
was bringing rapidly to the grave. From thence he repaired to 
Fetney, where every species of merit was sure to meet with a kind 
reception. Ourimmortal compatriot,in the courseof the long con* 
versation which he held with the young professor, discuss^ the 
rich and varied branches of Italian literature; and spoke of the 
numerous philosophers^ poets, sculptors, and pamters of which 
this literature can boast, with such enlightened views, delicacy 
df taste, and soundness of judgment, as to leave an indelible im- 
pression on Volta^s mind. 

At Geneva, V<^ta formed an intimate friendship with the ce- 
lebrated historian of the Alps, than whom no one was more able 
lo appredate his discoveries. 

' T^his wai, indeed, an enviable age, gentlemen, when a travel- 
ler, in the course of a single journey, and without losing sight of 
the Jura, could pay homage to Saussure, to Haller, to Jean- 
Jacques, and to Voltaire. 

Volta returned to Italy by Aigue-Belle, conveying to his fel- 
low-citizens that valuable tuberous root, the proper cultivation of 
which renders famine almost an impossible occurrence. In Lom- 
bardy, where dreadful storms destroy the crops of an extensive 
country in a few minutes, an alimentary substance which grows 
and ripens in the bosom of the earth, secure from the ravages of 
the hail, was an invaluable boon to the inhabitants. 

Volta had himself written a detailed account of his jouHiey in 
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Switzerland, but it was laid up in the arehiTes of Lbmbardj. 
Itis r^ceo^ pubKcadon was owing to a practice whicfa, to all ap<- 
pearano^ wiU iiot be soon ado|)ted in c^rUin ootmtms, wbere^ 
i^ithout being stoned, a tnritar can eiill imurriage the most serious 
of buffooneries. 

In Italy, whete this ceremony is look^ upon with more se- 
riousness, every one, according to bis station in life, is anxious 
to signalize it by conferring some fitvour on his fellow-jcitizena 
It wais on the occasion c^ the marriage of M. Antoine Reina, of 
Milan, iti 18^7, that this little work of Volta^s was brought out 
fVom among the official records*— those catacombs in which, in 
every country, ^ many treasures are for ever buried. 

Such is the singular tiature of human institutions, that the 
destiny of one of the greatest geniuses of which Italy could boast^ 
•was at the mercy of the Administrator-general of Lombardy. 
In choosing this functionary it was necessary, I suppose, that 
he should possess certain notions of finance, and that degree of 
rank which etiquette imperiously required : and such was the 
man who had irrevocably to decide, whether Volta deserved to 
be transported to a widef theatre, or should continue confined 
to the little school of Como, deprived all his life of expensive 
apparatus, which) Jf it does not supply the want of genius, at 
least readers it more efficient* In the case of Volta, chance con 
rected the inconvenience arising from such a state of depen^ 
dence. The Administrator, Count de Firmian, was a friend of 
literature, and the School of Pavia having become the object of 
his particular care, he established in it a chair of natural philou 
sophy, which in 1779 Volta was invited to filL There, during a 
long period of years, a multitude of youth from fevery country 
eagerly attended on his instructions; there they learned, I shall 
not say the details of science, for almost every book gives these, 
but the philosophical history of discove^ries — ^the subtile corela^ 
tions which escape the perception of common minds— and, what 
few have the power of delineating,— the progress of inventions* 

The language of Volta was lucid, unpremeditated, sometimes 
animated, and always distinguished by modesty and urbanity. 
These qualities, when united to merit of the first order, are pat^ 
ticularly attractive to youth. In Italy, where the imagination is 
so eittily excited, they had produced a complete enthusiMm. 
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The desire of appearing in the world as a schc^r of Volta, con- 
tributed in a great measure, for more than the third part of a 
c«itury, to the great success of the Univerrity of Tbsin. 

The proverbial^r niente of the Italians, is strictly true with 
regard to bodily exercise. They travel so little, that even in the 
wealthiest families, we find a Roman whom the sublime erup- 
tions of Vesuvius have never drawn from the cool shade of his 
viUa ; well educated Florentines to whom St Peter and the 
CoUseum are known only by engravings; and Milanese who 
all their lifetime have believed on hearsay that there exbts, at 
a distance of some leagues, an immense city^« and hundreds of 
magnificent palaces built in the midst of the waves. Volta him- 
self did not leave the banks of his native Laiio, except for scien- 
tific purposes. I do not believe that his excursions in Italy 
ever extended to Rome or Naples. If, in 1780, we see him 
crossing the Apennines on his way from Bologna to Florence, 
it is with the hope of finding by the way, in the fires of pietrc^ 
fncda^ an opportunity of submitting to a decisive proof the ideas 
he entertained regarding the origin of native inflammable gas. 
If, in 17^ he visited, in company with the celebrated Scarpa, 
the capitals of Germany, Holland, England, and France, it was 
to form an acquaintance with Lichtenberg, Van-Marum, Priest- 
ley, Laplace, and Lavoisier, and to enrich the cabinet of Pavia 
with certain instruments, of which descriptions and figures could^ 
convey only an imperfect idea. 

By the invitabon of General Bonaparte, conqueror of Italy, 
Volta returned to Paris in 1801. He there repeated bis expe- 
riments on electricity by contact, before a numerous commission 
of the Institute. The First Consul assisted in person at the 
meeting in which the commissioners rendered a detailed ac* 
count of these reknarkable phenomena. Their report was scarce- 
ly ended, when he proposed to bestow on Volta a gold me- 
dal, in testimony of the gratitude of the French savants. It was 
contrary to custom, and the established rules of the Academy, to 
accede to this proposal ; but rules are made for ordinary cir- 
cumstances, and the professor of Pavia had placed himself be^ 
yond these. The medal was therefore voted by acclamation ; 
and as Bonaparte did tiothing by halves, Volta received on the 
same day, a sum of 2000 crowns to defray the expenses of his 
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journey. The foundation of a prize of 60,000 ft'ancs, to be 
awarded to the individual who shall give an impulse to tbe 
sciences of electricity or magnetism, similar to that which they 
first recrived from Franklin and Volta, is another proof of the 
enthusiasm which the Great Captain had felt. This impression 
was lasting, and the pnrfesdor of Pavia became in the eyes of 
Napoleon the type of genius. He was speedily decorated wiUi 
the cross of the Legion of Honour, and the Crown c^ Inm ; 
nominated a member of the Italian Council, and raised to the 
dignity of Count and Senator of the Kingdom of Lombardy. 
When the Italian Institute presented itself at the palace^ 
if Volta happened not to be among the foremost ranks, the 
abrupt questions, " Where is Volta ? is he unwell ? why is 
he not present ?'*^ showed perhapsi too obviously^ that, in the 
eyes of the sovereign, the other members, in spite of all their 
knowledge, were merely satellites to the inventor of the pile. 
** I cannot consent," said Napoleon in 1804, " to the retirement 
of Volta. If the duties of a professor fatigue him, he may di4 
minish them. Let him deliver, if he please, only one lecture 
in- the year, but the University oi Pavia would be struck to thd 
heart, were I to permit a name so illustrious to disappear from 
the list of her members; besides,'' he added, ^* a good general 
ought to die on the field of honour." The good general found 
the argument irresistible, and the Italian youth, whose idol he 
was, continued to enjoy his valuable instructions for some years. 

Newton j during the course of his parliamentary career, is said 
to have spoken only once, and that was to ask an attendant on 
the House of Commons, to shut a window that admitted a cur- 
rent of air, and might give a cold to an orator then addressing 
the House. If the door-keepers at Lyon, during the Italian 
council, or those of the Senate at Milan, had been less careful^ 
perhaps Volta's goodness of heart might have led him to over- 
come his extreme reserve, thougli it were only for an instant ; 
but the opportunity was wanting, and the illustrious philosophar 
will inevitably be classed among those timid or indifferent per»- 
s(Mis, who live among revolutions and animated assemblies of peo^ 
pie, without expressing an opinion or uttering a single word. 

It has been said that happiness, like material bodies, is com- 
posed of imperceptible elements. If this' idea of Franklin'ls be 
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just, VoUa was happy. Eptirely devoted, i» ^te of hia high 
political dignUie9, to the labours of the cabinet, nothit^ diaturbt 
ed hia tranquillity. Under the law of Solon he would even havt 
been banished, for uone oi the parties which a^tated Lomb^jr 
for nearly a quarter of a century, eould bo«$t 0f bavio^ him in 
their ranks. The name of the illustrious professor ajqpeared oi^ 
ly after the tempest, as it were for an ornament to tbe authi^ 
ties cf the day. In private^ Volta shewed the greatest aversioii 
to conversation relating to pubhc affairs ; he made np iBcruple^ 
whenev^ an opportunity tiered, of cutting it short by one of 
those playful words, known in Italy by the mmeJrMur^y and 
in France by that of caiembourg. We mu^t $uppose that Iqrag 
practice in this did not render Mm infalliUe, for many of the 
Jreddur0 of the great philosopher, which some do not scruple to 
repeat, are far from being as irreproachable as his experiments. 

Volta was married in 1794, at the age of forty-nine, to Tbe^ 
rese Peregrini. He had three sons ; two of these have survived^ 
^he other died at eighteen years ctf age, at the moment when the 
highest expectations were formed of him* This mirfortune is, I 
believe, the only one that our jAilosopher experienced through- 
<mt his long career. His discoveries were no doubt too brilliant 
not to excite envy, but envy did not dare to attack them evw 
under its most ordinary guise> for their novelty could not be dift^ 
puted. 

Discussions about priority have at i^U times been the bane of 
inventors. Hatred, for that is the feeling which usually gives 
rise to them, is not scrupulous in choosing the means of attack. 
When proofs are wanting, recourse is had to sarcasm, which ia 
too often successful. It is said that Harvey, who had eagerly 
refuted the numerous criticisms to which his great discovery 
gave rise, completely lost courage when some of his adversaries 
dedbured, in the form of a concession, that they acknowledged 
him the merit of having catted thf drcuhtion of the bipod to 
drctdate. Let us ocwgratnlate ourselves, gentlemen, that VoJt* 
was never engaged in such debates; let us icongratvdate his 
countrymen for having saved him from them. The Bologn^ie 
school no doubt believed long in the existence of apimal elec- 
tridty. Honourable feelings of nationality led them to wish that 
the discovery of Galvani should remain entire ; that it should 
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not enter, as a partioular eaie, into the great pbeBomena of ycI^ 
tab dectricity^ yet, at the same time, they nevor spoke of 
the phenomena but with admiratioii^— nerer did an ItaUas mouth ' 
pronounce the n«me of the inv^itor of the jMle, without accom** 
panying it with the most unequiyi;)cal marks of ei^eem and re» 
spect«^without imiting it to a wcord of expressiye sinqfriidty^ 
very endearing to the ears of a dtisen, for never, from Rove* 
r^o to Messina, do the educated iuhalutants speak of the j4iW 
bropher of Pavia, but smaur Volta. 

I have already mentioned the dignilks conferred on him by 
Napcdeon. All the great academiei of £urope had already en* 
roUed him among their numbers He was one of the ei^t fo:^ 
ragn associates of the first dass of the Institute. So many hon 
nofurs nerer excited in Yalta's mind one emotion of pride. Thi^ 
little town of Como continued to be his favourite dbode. The 
tempting and repeated offers of Rusua, could not induqe him to 
change the pure sky of Milan for the fogs of the Newa. 

A sbNMig a?id rniHd judgment, lofty and qpmprehensive ideas^ 
mid an al^tionate and sincere dispositioo, were the dominating 
qualities of the professor's mind. Ambiiion, tif irst of gdd, and 
a s{»rit of rivalry, wetenot the sprii^^ any of his actions. In 
him the love df study, which was the only passion be seem^ to 
have fdt^ was free ftom all worldly alUaoce. 

Volta was c^ a lofty stature, his features noUe and regular 
like those of an ancient statue, his forehead expansive, ainl 
deeply furDowed mtk laborious thought, and in his look tma^ 
quillity of heart and penetration of mind were equally depicted. 
His maniwrs always retained traces of the rusticity contracted in 
hts youth. Many recollect of seeing him when in Paris daily 
enter the. bakers' shops, and purchase rolls of bread, whkh he 
eat as hp wmit alcmg the street!^ without ever suspecting that he 
was doing any thing to attract observation. I shall be pardons 
ed, I hope, for mentioning these minute particulars. Has not 
Fontendle related that Newton had a thick head of hiur; tiuH 
he never used spectacles, and that he had lost only one tooth ? 
&> much do great names justify and aindble the most trMlng^ 
detaila! 

When Volta quitted definitively in 1819, his charge in the 
Umversity of T&in, he retired to Como. From this period all 
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his. intercourse with the scientific world ceased. He scarcely 
admitted a few of the many strainers who came to pay their re- 
'spects to him, attracted by his wide-spread reputation. In 
1823, a slight attack of apoplexy brought ou some alarming 
symptoms, but the prompt application of medicine succeeded in 
removing them. Four years afterwarcb, in ISST, about the be- 
ginning of March, the veneraUe old man was seized with a fever^ 
which in a few days subdued his remaining strength. He died 
on the 5th of the same month without pain. He was then aged 
eighty-two years and fifteen days; 

Como celebrated the obsequies of Volta with great pomp. 
The f^crfessors and students of the Lyceum, the friends of science^ 
and all the enlightened inhabitants of the town and neighbour- 
hood, hastened to accompany to their final resting-fdace the mor-^ 
tal remains of the illustrious philosopher, the virtuous father of 
a family, and the charitable citizen. The handsome monument 
which they have erected to his memoty^ near the picturesque 
vfllage of Camnago, from which Volta^s family originated, testi- 
fies, in the most conspcuous manner, the sincerity of their grief. 
All Italy participated io' the sorrow of Milan ; but on this side 
the Alps, a still more pulgnant sorrow prevailed. Such as are 
surprised at this asserdon, have not observed that, on the same 
day, and almost at the same hour, France lost the author of the 
M^canique C^este. For six preceding years, Volta was dead to 
all but his own family. The names of the electrometer, conden- 
salor, and even of the pile itself, no longer retained the pown: 
of making his heart beat quicker ! Laplace, on the contrary, 
preserved to the last that ardour and vivacity of mind, and im- 
pasaoned zeal for scientific discoveries, which rendered him du- 
ring half a century the heart of our meetings. When death 
siH^sed him at the age of seventy-^ht years, he was publish- 
ing a continuation of the fifth volume of his great work. On re- 
flecting on the greatness of this loss, it will be acknowledged, I 
doubt not, that it would be doing the Academy injustice to re- 
proach her for having concentrated all her thoughts on the dis-r 
mal loss she had sustained. — With regard to mysdf, gentlemen^ 
my only apprehension is, that I have not succeeded to your wi^es 
in evincing the immense services rendered to science by the il- 
lustrious Professor of Pavia. I flatter myself, at all events, that 



Digitized by 



Google 



Elogeqf Alexander ^VdUa, 88 

no one will accuse me of being insetisiUe of their importence* 
W^ we to pass in review all the works of our cotempohiries^ mid 
eadi, acicording to bis hid>it8, taste, and the direction of his tnmA;^ 
to determine of which he would ^fer to be considered tJi^ au* 
thor« the M^canique celeste and the Voltaic pile, would present 
themselves at once to my thoughts I An academiciisin devoted 
to the study of the stars, could not ^ve a greater proof of the 
profound admiration with which the immortal discoveries of 
Volta have inspired him. 

The place of Foreign Associate, left vacant by the death of 
Volta, has been filled up l^ Dr Thomas Young. Academic 
bodies are fortunate, gendemen, when, in recruiting their num* 
bers, they can find one genius to succeed anodier. 



INSTRUCTIONS FOR OBSERVER^ OF THE AURORA BOREALIS *. 

Notwithstanding the attentic»fi which has been paid to the 
phenomena of the Aurora Bor^alis, and thb various hypotheses 
whidi have been imagined to explain them, it will be found that 
thei« is a want of infcnmation on tl^ pcHnts which are tB/^t ne- 
cessary as bases of induction ; and the British Assodation have 
therefore been induced to appoint a Committee, in the express 
view of directing observers to the really important features of 
this meteor ; and <^ obtaining, by a system of contemporaneous 
observation, data which experience shews cannot be derived from 
insulated exertion. 

Height of the Aurora Borealis.^^The most importiMnt ques*- 
tion respecting auroral phenomena, is their elevation' above 
the earth'^s surface; and certainly (considering the ^asy pro^ 
cess by which it may be determined) it mu^ excite surprise 
to find, that while some observers assign to them a height of 
from 100 to ^00 miles, others reduce it to ^ 3, or ey^n less. 
Of the former, Dr Dalton and Mr Potter are the most dis- 
tinguished ; of the latter, Mr Farquharson of Aberdeenshire ; 
white many have been unable to form any decided concli^ 
sion. Yet these different determinations lead obviously to 9s 

* The above was circulated bj the British Association for the Advance- 
ment of Science. ^ 
VOL. XVI. NO. XXXI. JANUARY 1834. C 
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different theories of the Aurora : if the first be admiited, it 
can scaroeljr be an atmospheric phenomenon, as, if air &si9l Gt 
ihai hei^, its attenuation must be so great as to make iuinflu^ 
^ce insenriUe, while the -stomd would place it ia th^ otxUiiarjr 
r^on of douds. It is, however, possible tlmt both may be ccur-r 
rect, and that electrified clouds may assume luminous . appear^ 
ances in the lower regions of the atmosphere, (see the Bjepoi'l on 
Meteorology in the last volume of the British Association Reports^ 
p. S56 ;) Vhile a far greater height and difierent cmgiii must 
be attributed to those faint nebulous bands, which are less fre- 
quently seen traversing the sky in a direction nearly at right an- 
gles to the magnetic meridian, i^ppearing in the N. W, and (whed 
they move) drifting to the S. E. with a slow r^ular motion* 
If one arch be visible at two distant places, as, for example, 
Edinburgh and Manchester, even without calculation we know 
that its height is very great, but it is asserted, that different ob- 
servers are, in this case, observing difierent arches ; on the other 
hand, it is replied. Chat if this Were so, the intermediate arches must 
be visible, while, in the memorable instances of March S9. 18S^ 
described by Dr Dalton, and September ^. 18^ observed by 
Mr Davies Gilbert, Captain Eater, Mr Harvey, &e., one only 
was seen in the sky. By the estaUishment of numarbusstations, 
the Cc^mittee hc^ to obtain a decisive answer to this import- 
ant question, 

Sound ^ the Aurora Borealis* — ^It has been stated, that a 
sound accompanies brilliant displays of Aurora, eiqiedally in 
high latitudes ; but here also, the evidence is of the most con- 
tradictory kind. In this country we can scarcely expect to re- 
solve the doubt, as, except when the meteor is in our zenith, its 
distance is too great, on cm^ hypotfiesis oi its elevation, to allow 
a weak nmse to be audible. It is, however, possible that this 
notice may reach observers more favourably situated. To ob- 
viate the influence of imaginaition, which has been supposed to 
be the principal ageiit in this observation, it may be mentioned, 
that, even where the meteor is but one or hfo miles distant,^iv 
or ten seccmds^ radst elapse between the oorruscation and the 
sound supposed to be produced by it. Most writers, however, 
speak of them as contemporaneous. If the height of the Aurora 
exceed a few miles, sound^^n neither be excited in, nor trans- 
mitted by, the attenucited air. 
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Period^ Ijfthe Aiirdra 6orecMs. — Ailothet object for inqtiiiy, 
h the existence of recurring pisriodsbf frequency and brilliancy 
in the Aurora. About fifty years sitfce) its appearances were nti^ 
merous and splendid ; thirty years later tbqr became more rar^, 
till at length they were almost lifiseen in any pbk of BrkmiH 
This was particularly remarked in the Shetland Islands, where 
theinhalntants oomptained c^the loss of this ^^ useful light,^ and 
the necessity c^ substituting artificial illumitiation ft>r ordinary 
farming puiposes f Since that time the Aurora has reappearei^ 
and p^i^ in 1^20 and 1880 mety have readied a new rnaxi- 
mum. It would be iiaaportant to know whether similar changes 
have been noticed in America, and Oher parts of ibe globe. 

Effid of the Aurora BoredUs on the Magnetic Needle^ — ^An 
ofunion, founded probably on the resemblance between some 
electric phenomena and the Aurora, that this metecn: exerts an 
influence on the magnetic needle, has long prevuled. This 
seems to be established by the numerous experiments of M. 
Arago, Mr Christie, and Sir John Frankliti ; but is opposed 
by the failure <^ Sir Edward Parry and others to detect sudi 
an effibet It is therefore a questicHi, under whai circumstances 
the needle is al^ted by it Mr Farquharson (who considers 
the fact as unquestionable) is disposed to think it a necessary 
condition to its occurrence, that the streamers should reach the 
plaoe of die magnetic dip, that is, in Britain, a point in the mag^ 
netic meridian 70^ alt. above the southern horizon. It may 
be added, that this action of the Aurora takes place when it is 
not visibk ; at Paris, where M. Arago detected it, this meteor is 
scarcely ever seen. 

Mode of Observation recommended. — ^As uniformity of obser^ 
vation is essential to obtain the results darired by the Associa«> 
tion, the following suggestions are ofiered to such gentlemen as 
may wish to take a share in the undertaking. 

Each observer should, at 10 p. m., Greenwich time (which 
should be used throughout), examine the sky, and ente^ in a 
journal the Auroral phenomena that may occur, as also tk^ ab- 
sence of any, should that be the case. This examination should 
be continued till 11 *• It is also decirable that he should en- 

• It happens sometimes, that the most interesting appearances of tho au- 
rora beg'n and cease at earlier hours. It was particularly remarked at Yoil*, 

c2 



Digitized by 



Google 



36 InUructionsJbr Observers of the Aurora Borealis^ 

gage, as ccMiperators, any friaids that may be situated a few 
miles to the north or south of his residence^ as their observations, 
ioompared to hisy are alone available for low Aurora ; while his, 
com]ykned with those made at more distant stations, will deter- 
mine that of greater elevatipa. He will instruct them in. the 
approximate methods of observation which follow. 

Should Aurora be seen*, among other objects of attention tqay 
be pointed out, its connection with the douds, if any are visible, 
{{Dd its distance relative to them : the nature of the Mack mass 
sCHnetimes seen under luminous arches, whether i^ere contfast 
with the enlightened part, or c^ a cloudy nature ; its tr4nsparen^ 
cy or opacity, and the way in which it vanisbes. If streamers 
appear ; their breadth, apparent velocity, as determined by stars, 
their lateral motion, and their relation to arebes or clouds, diould 
be carefully observed. The southward motion of arches should 
also be determined, by observing the time between their passing 
over different stars ; and any changes which may occur in tlnnr 
form noted, or any detect of symmetry. The determina^tion of 
elevation can scarcely be applied to the streamers of Aurora, ex- 
cept when some sudden incurvation or change Occurs^ which may 
happen to be noticed at two stations ; but the arches are of a less 
evanescent nature. For them the altitude above the horizon, 
and the azimuth with respect to the true meridian, are required. 
It must be observed, that the Aurora is not visible in telescopes, 
and therefore these elements are not susceptible of sudi precision, 
as to make large instruments necessary or even useful. A small 
theodolite, or one of the little altitude and azimuth circles, invent- 
ed by Captain Kater, in which the telescope is replaced by a tube 
having two cross wires at one end, and a Hght hole at the other, 
is all that is requi^te. Having levelled the instrument, inter- 
sect with the wires the loTifer edge of ike arch (which is always 
the best defined) o^ %ts sunifnitf and read both circles. If the 
index corrections are not known^ reverse and repeat the obser- 
vation. The azimuth is the difference between the reading of the 
horizon drcle, and that i^ewn whai the sights are made to in- 
tersect a mark placed due north of the instrument's place, by 
any of the well known methods. It will nearty coincide with 

on the 17th of September 1833, that the streamers had attained their greatest 
brilliancy, and the arches reached their highest elevation, before 9 p. m. 
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the directibn of the magnetic i^edle ; but it is desirable ia esia- 
MiA this as nearly as possible^ and for this we must know tbe 
sumiHit of the arch more accurtitely than the unuded eye can 
give it; Intersect a part of the k>wer edge at a conmderable dis- 
.tance from the vertex ; read the horizon circle ; tuhi tbe instru- 
ment round its vertiod axis till it intersects tbe lower edge again ; 
the half sum of this and the former reading, is the reading of the 
vertex. In these observations the time must be carefully noted 
at each intersection, and the error of the watch used, ascertained 
as soon as possible. Of course, those who are familiar with in- 
struraents will find no difficulty in this; but persons who dep^d 
for thehr time on dials, or even mail-coaches, are not to neglect 
the verification of this element. In the latter case, they will as- 
certain from what town the time is derived, and what error it is 
liable to ; but it must always be remembered, that without a 
knowledge of the time, even though a rough one, all else is iise- 



Very good observations may be made without divided instru- 
hients, by noting the position of the arch with respect to three or 
more stars at a noted time. By drawing a line on a celestial 
globe through them, the vertex of the arch may easily be found 
yith sufficient accuracy, by those who are not familiar with sphe- 
rical trigonometry, and, of course, its altitude and azimuth. 
Should the observation be made on a journey, the place of the 
road should be mentioned. 

Any elevated object, as a spire, chimney, angle of a building, 
upright pole, &c., may be used for the same purpose. Let the 
observer change place with respect to it, till he sees the point of 
it that he has selected coinciding with the vertex of the arch ; 
let him mark the posirion of his feet, so that he may recover it 
in the morning, and determine the horizontal distance of that 
point to the place where he stood, and its elevation above his 
eye ; the latter divided by the former is the tangent of the al- 
titude. If a theodolite can be procured, the altitude as w^ll as 
the azimuth of this point may be determined at once. 

Should the streamers have the appearance of converging to a 
point south of the zenith, the altitude and azimuth of that point 
should be determined. If possible the deviation and inclination 
of the magnetic needle should also be obtained. 

These, owing to the imperfection of our magnetic instruments, 
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9te nctt easify dbtained with accunicy, but (here is littlW diffieulty 
in ttaciiig any change of the devm^n produced by tbfe Aurora 
with the reqtriiite preckion. A needle, suspended^by a fibre erf 
«lk in a gla»8 case, and playing ag^nst )a scde of equal parts, 
'fnll answer the puipose in drfautt' of a more camplete appamtus. 
It should, however, be frequently examined, for (as hais been 
stated) it often indicates the existetioe of Auituras not otherwise 
perceptiUe. 



ON A FOSSIL TOOTH FOtTND fN A RED SANDSTONE ABOVE THE 

COAL FORMATION IN BERWICKSHIRE. In a Letter Jhmi Dr 
RE. GrjNT. 

MtDbab'Sir, 
I BBTUBN.you the intererting specimen of the Fossil Tooth 
in the Red Sandstone* you had die kindness to submit to my 
examinatkni, and I am greatly obliged to you for the opportu- 
nity you have affisi^ed me of forming my own opinion about a 
Bpedmen, which is likely to be the subject of some controversy 
and Jipeeulaticm, in consequence of the judgment reepecdog it, 
prdnoooced by a most skilful and indefatigable anatomist, who 
baa d^mined it to be the tooth of a woif. As I mn requested 
to slate my opinion respectipg the tooth, and as my exapiiaatioo 
of it has led me to a different conclusion from that of my able 
friend Mr Cliff, I feel calfed upon to justify that ojnnion, by 
Btatiog^tbe reasons that have led me to it. The white colour, 
the glistening suiface, die conical and curved form, and the 
smoothness of the tooth, it is true, give it much the appearance 
of the canine tooth of a carnivorous quadruped, and its size and 
length I find to correspond nearly with that of the upper jaw of 
a wolU But notwithstanding this general resemblance, on a 
closer examination the comparison entirely fails ; the tooth of the 
wolf is pi opoitionably thicker and more curved, and is less com* 
pressed, particulaily in its cavity for the pulp. The tooth of the 
wolf, and of other carnivorous quadrupeds, is covered on its 
crown with a thick layer of enamel, which resists the knjfe like 

* This is the Fosdl' Tdoth mentioned in our fonner Number, as'hmviog 
been found by General Lord Greenock, and which we considered as beloi^- 
ing to a fossil species offish. — ^Edit. 
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gbgs, and wliidi retaias txtixrae.deotttjr ia ihe^^IdeBt feittl spe* 
dittens ; the tooth in the nx^ m as soft a» boDie^ aod indeed yon 
may cat it Hke a {ueoe of gypsum wUb the aoftest knife. The 
tooth of the wolf and of other carnivioroua quadrupeds^ is never 
fluted aiDund the base of die crown (the comparison is of coarse 
here made with the canine teeth) ; the fossdl toodi is distinctly 
grooved .aisMind the outer margin of its base, and the Tock is 
^uiily percetTsd to^ up these inequalities of its sur&oe. At 
the blusexit thfe ooneave i^de of the fossil tooth, it expands more 
Biktdenly ihim that of a wolf, or amilar carmY<»ous quadruped, 
but net more than teeth with wludi I shall presently eompare it 
Of all the teeth of carnivorous quadrupeds^ ike canine are the 
most variable, in the same species, in thdr form and develop- 
nient, the most nmilar in different qpecies (and even in.diffiereot 
(H*ders of quadrupeds), and in the determination o[ fossil or 
existing animals, they aff[»d the least satisfhctory indtnations ; 
riexttd them are the false molarea.;. then the .incisors;, then the 
c»iTiivo»>us tooth ; and the most importaM and influential are 
ihe tubarculated molares, which are the most constant in their 
forms, pesent the greatest number of points lor eomparison, 
andiare the most intimately related j(o the kind.of Ibod and the 
Whole of^nimtion and habits of the aaimaL I am tberefive 
fkr froin placing any reliance on the determination of a qwcies 
of these animals, founded.cm the inspection of a jmall part of the 
CHiier fiuifaoe of the crsiwn of a canine tooth imbedded in a hard 
sandrtooe rock, and this was all ih^t was exhibited of. the tooth, 
whien ^r CKff was in possessbn <^ the spedmen, and gave his 
opinioA about it. 

I have lemoved the rock from the broadest part of the tooth 
and fromits cavity,, sa as to obtam a full view of the transverse 
sec^n of its base, the form of its cavity, and the structure aod 
thickness of its patBetes, so.tlmt I have had more points of com^ 
parison exposed, and more.ddta.on which to found my c^nion. 
Id all the teeth, of quadrupeds ajq^roacliiog in form to this fossil 
toc^b, there is a thick kyer of. enamel coverii^. the oiowo, 
which isdi^nguished by its vitreous lustre, its translucent, its 
uniform oompoct texture, and its resistance. to the point of the 
knife ; , and by these characters we can easily perceive the extent 
to which the enamelled coating passes down over the osseous 
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substance of a recent or fossil tooth. I am well aware that there 
are many quadrupeds with angular teeth, where the enamel is 
found only on a small part of the surface, as in the indsors of 
Rodentia, &c., but none of the% eould be confounded with the 
tooth before me, which is obviouriy destitute oi such a coating 
of enamel. Dr Prout, I understand, on his first inspection of 
the tooth, declared that it looked more like bone thanemund on 
the surface ; and I am convinced, after careful examination, that 
his opinicm is correct, and that the tooth bebngs to that dass of 
animals where thesie organs are generally composed throughout 
of a soft osseous substance, which yields readily, on the sur&ce 
as well as in the centre, to the point of the knife. In no quad- 
ruped, recent or fossil, is there a tooth approaching to this iu 
general form, in whiph a section of the base of the crown pre^ 
sents a series of curves extending roui^d it, as you perceive in 
this fossil, but such a structure is very common both in reptiles 
and fishes. There is no tooth of this form in quadrupeds 
which are destitute of a root to fix it in its alvedus ; but in thb 
fossil you will perceive, by the groove which I have made in the 
roek at the base of the tooth, that there exists here no trace of 
a root in connexion with this crown. Would it be more philo- 
sophical to suppose that this tooth was that of a quadruped and 
cmce had a root, and that, before being imbedded in the soft 
sand which b now so hard^a^ around it, it had been somehow 
nea<3y bisected at its thickest and strongei^ part, and only the 
* crown is handed down to us ; or that it belonged to a class of 
animals in which the teeth consist only of osseous crowns, widi* 
out a trace of root, or any alveolus to receive it, as is the case 
with most reptiles, and almost all fishes ? I purposely avoid ad- 
dudng here any geological reasoning, which would matei*ialiy 
support my view of this fossil, and wish to let the tooth speak 
entirely for itself, as a piece of anatomical structure. There is 
a great difference in the density both of the osseous substance 
and of the enamel of the teeth of quadrupeds, which is well 
known to those who are in the haUt of cutting these substances 
to make artificial teeth, and as we pass through the cold-blooded 
vertebrata, the texture of both becomes softer, and the propcH** 
Uim of enamel becomes less, till it is entirely lost in fishes, where 
the. teeth are often mere osseous spines, anchylosed to the sup- 
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porting bone. Even the osseous ipkn of a quadruped's tooth is 
denser than the surface of this fos^ ; but I find I can match it 
in sc^niess by my specimens of the Ichthyosaurus from the Lias, 
in which the surface of the teeth can be grooved with the slight- 
est pressure of the knife, as in this fijssil from the sandstone, and 
indeed in those recent lacertine and ophidian reptiles, in whidi 
the teeth are, like those of fishes, without roots or alveoli. In 
looking at the gUstening surface of the osseous teeth of these 
saurian reptiles, serpents and fishes, one would little expect that 
soft texture which we find upon trial ; but their softness is admi^ 
rably proportioned to the feeble attachment of their broad base^ 
and to the necessity for their rapid growth and frequent renewal 
during life. I have compared this tooth with those of the larger 
loricated reptiks (crocodiles, gavials, and alligators) ; biit beades 
the want of the root, which the teeth of these reptiles have, and 
the dense texture of these deeply fixed teeth, the fossil wants 
the longitudinal grooves with which these teeth are so constants 
ly ahd minutely striated. It would be much more difiicult to 
prove, that this is not the tooth of some of the Lacertida, where 
the teeth approach so near to those of fishes in their form and 
texture, and density, and want of roots, than to show that it is 
not like that of any known quadruped or loricated reptile. Tak- 
ing the fossil tooth as an entire tooth, which has been preserved 
to us precisely as it fell from the jaw upon the loose sand, and 
I see no reason to doubt this ; its tapering, conical and curved 
form ; its soft and bony texture, its suddenly expanded base, the 
irr^ular projections and consequent waved outline of that base; 
its total want of a root to fix it in the jaw, and its wide rough 
cavity for the pulp at the base, are common characters of the 
teeth of a thousand osseous fidies at present itihacbiting our 8ea% 
and have never yet beai found, so far as I know, in the teeth of 
any recent or extinct quadruped. On a superficial inspection (rf 
the fossil tooth, any one might suppose (the form of the teeth of 
quadrupeds being more familiar to most than that of fishes), that 
it is simply the detached crown of a quadruped'*s canine tooth 
vhieh has become softened by (bssilization, mid has acquired a 
fractured margin around its base, by long pressure during the 
o6n8cJidation of the imbedding sandstcme. I have compared the 
density of this supposed enamel with that of the oldest enamelled 
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^rfaoes of quadrtipedV teedi which I poftseis, from the diluvial 
cpves ^od from fhe eholk rubble, wbem tbej have been exposed 
iomudi moisiiice, and I have not fouod the enamd reduced to 
(Jib coa<fitioD, although I have often found the oueous substance 
of such teeili reduced to a much softer coodkioa^ as m the ivorj 
of mama>oth''s tib»k& Besides, the walls €i the fossil tooth are 
homogeneous in textuve from the outer to the inner surface, and 
of eqiul density <m both surfaces, which could not be the case, 
itek*e it composed of a thick layer i^ enamel covering a soite* 
sheath .of bone, as in quadmped^s teeth. With regaid to the 
curves described by the margin of the exposed base of the fosril 
tooth> they require only to be examined with a lens to observe 
their smoothncNS and symmetry, and to see that they OHistitute a 
part c^ the oiigtnal formation of the tooth, which would form a 
remarkably expanded base, w^*e they drawn out to one regular 
curve. I send you some teeth of the common Lophins jnsceUo^ 
r'iUdi or angler-fish,^ which consii^ of a nmpie osseous crown, vritb 
an e?rpanded corrugated base and wide rough cavity, nearly of 
the mze and form of f be fossil tooth, to show you in what man* 
ucr tJiat curved.outUoe, so remarkable around the jbase €3st the 
fo^al, h commonly produced in the leeili of fishes. 

Ar>d now I have given, you my .principal anatomical i>easons,^for 
qwfsrioniug whether this be leoUy the tooth of a wolf or of any 
oihcc qu£»df'uped imljedded in the satnlstone rock,* which is all that 
yoa hcve given me iimef to do. . I. should like to have had leii- 
^ure (o compare 'tis formwiih that of a. series of the teeth of the 
Idvg&r €h>seou8.fifJ}es, .whe^ X have.no doubt^ Arom the infinite 
Vc^riety of fo«*n». Ui^ prenent, that a ^ hundred, fcnrms Tike this 
could C8tily.be found. liideed,. Aom the^grq^t yariefly of forms 
preseiti^ by the teeth €t: the aame fish, I could nearly matdi 
this fossil from the jaws of the Lof^ius and Lepsosteus before 
me. Tbe orijf n?l soft and spongy fish-like condition of the base 
of the fo<s'fl tooth, is still iodicated by the particles of sand which 

ou mny pe 'ceive ba\'e sunk into its substance, and from the ex- 
^nt lo which ihe redowle of iron has permeated and cc^ured 
thai pi? nt of • he toot b. The teeth of fishes have generally a dark 
colot^riin c<>lc&reotis and.argillaceousd^iosits, from their osseous 
teiiture and ihe abundance of. aoimal matter in that bony sub^ 
i»iance, but in siliceous depoiuts like this, they have a^ lighter co- 
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lour, perhaps from die quidcer dft^appearmice of ibe^aDimal 
matter. 

No one i^ho hsih seen the imperfect condition of this retic, and 
understands the natumof the evidence it aifbrds, wcnAA place 
ismx\k i^liance oir any attempt to icleoii^y if, o? g?ve confidence 
to iiny^^peculatibair founded on> its deiet'minatioo ; for one might, 
with almost equal show of plausibility, maintai a it to be the 
claw of a crab, as the tootii of a wolf; and I have tbtt>wn out 
4iiebe doubts regai^iiig the determination of this fosbil, chiefly 
from observing die absundides into which speculative geologists 
are someiimes led, by placing too much confidence in the deter- 
tti&iations of hnpeiiect remains, which do not {»'esent^the means 
of their identificatiotL— -I remain, &c. 

Robert E. Geant. . 



THK BATTUE-SNAKE {CMQTJtVS BORBTDUS^ LIMN.) DI8ARBf£D 
ST THE LEAVES OF THE WHITE A8H {FBAXJNUS AMEMI* 

CANJf < MICH.) Cammumeated by J%tdgt Woodbuff to 
Prq/tator SiLLlMAN. 

Dear SiB,-«*-Iiast evenings while perusing your v^ry interestt 
ilig^ Journal, I &und ixk i(A, iii. p* 85^ a cdmmumcation to you by 
Professor Jacbb Grreen, giving an account of a large. quantity 
of rai&^^nalceekeltton& found in a cave near Princeton College. 
Professdr Green doses Us communication with a passing notice 
oSa^poputar story wcaomg the. fbrm^ inhabitants of that town, 
that the leaves dT the white ash were obnoxious to Uiese reptiles, 

Tlus biY>ugbt to nbyxeooUection an occurrence bonnected with 
ihis subject, of which I Was a witness ; uid 1 now proce^ to 
relate it. 

Ihmng tbe summer-months of 1801, 1 resided in the north- 
eastern part of the State of Ohio. Rattle-Miakes were then very 
oumei'ous in itbat region, / I found the opiriion universally pre* 
yaleut among the inhabitanis there, that the leaves of the white 
ash were higHy <l»fien8ive t6 the rattl&^snake. Several perscns 
of respeisjbabUitJr aseiir^ me thlit ihe tftUle-snakie was never found 
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on land where the white ash growls ; that it was the uniform prac^ 
tice among hunters, as well as others, whose business led them 
to traverse the woods. in die summer months, to stuff thdr shoes 
and boots, and frequently their pockets also, with white adi 
leaves, as a preventive c^ the bite of the rattle-snake ; and thi^ 
.they had never known or heard of any person being bitten who 
had used diis precaution. 

Some time in the month of August, I went with Mr S. Kirt- 
land and Dr C. Dutton, then residing at Pcdand, totheMafaon*- 
ing, for the purpose of shooting deer, at a place where they 
were in the babit of coming into the river, to feed on the moss 
attached to the stones in tlie shoal-water. We took our vraieh 
station on an elevated part of the bank, fiftecHi or twenty yards 
from the edge of the water. About an hour after we had com- 
menced our watch, instead of a deer, we discovered a large rattle- 
snake, which, as it appeared, had left his den, in the rocks be- 
neath us, and was slowly advancing across a smooth narrow sand 
beach towards the water. Upon hiring our voices, or for some 
other cause, he stopped, and lay stretched oat with his head 
near the water. It occurred to me, that an opportunity now 
c^ered to try the virtues of the white ash leaves. Requesting 
the gentlemen to keep, in my absence, a. Watch over our subject, 
I went immediately in search of the leaves, and on a piece of 
low ground, thirty or forty rods back from the river, I now 
found, and, by the aid of my hunting-kmfe, procured a small 
white ash-'sapling, eight or ten feet in length ; and, with a view 
to make the ^Kperiment more satisfactorily, I cut ancrther sap- 
ling of the sugar n^le, and with these wands returned to the 
scene of action. In order to cut off a retreat to his den, I ap- 
^t>ached the snake in his rear. As soon as I came within seven 
or eight feet of bim, he quickly threw>his body into a coil, ele- 
vated his head eight of ten inches, and brandishing his tongue, 
** gave note of preparation^ for combat. I first presented him 
the white ash, placing the leaves upon His body. He instantly 
dropped his head to the ground, unfolded his coil, rolled over 
upon his back, writhed and twisted his whole body into ei^ry 
form but that oi a coil, and a|!ipeared to be in great anguish. 
Satisfied with the trial thus far ilaade, I laid by the white ash. 
The rattle-snake immediately righted^ and placed himsdf in tlie 
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same menacing attitude as before described. I now presented 
him the sugar ma^de. He lanced in a moment^ striking his 
head into a tuft of the leaves, ^« with all the malice d the under 
fiends,^ and the next moment coiled and lanced agaip, darting 
his whole. length at each effort with the swiftness of an arrow. 
After repeating this several times, I again presaited him the white 
ash. He instantly stretched himself out on his back, and writhed 
his body in the same manner as at the first application. It. was 
then proposed to try what effect might be produced upon his 
temper and carriage by a little beating with the white ash. This 
was administered. But instead of arousing him to resentment, it 
served only to increase his troubles. As the beating grew more 
severe, the snake frequently stuck his head into the sand as far 
as he could thrust it, seeming desirous to bore his way into the 
earth, and rid himself of his unwelcome visitors. 

Being, now convinced that the experiment was a sati^aotory 
one,, and fsurly conducted on both sides, we deemed it ungeoe^ 
rous to take his life after he had contributed so much to gratify 
our curiosity ; and so wetodc our leave of the rattlesnake, with 
feelii^ as friendly at least as those with which we commenced 
our acquaintance with him, and left him to return at leisiu*e to 
his den.— -4iner. Joum, of Science 4* ArtSy vol. xxiii. No. 2. 
p.887. 



A SKETCH OF THE TERTIARY FORMATION IN THE PROVINCE 

OF GRANADA. Bi/ C. SiLVERTOP, Retired Brigadier in the 
Service ofH. C. 3f., K. of the R. and Z). O. of Charles III.^ 
and F. G, 5. With Plates. Communicated by the Author. 
{Concluded from Volume XV. p. 37T.) 

Cabo*de Gata^ San Pedro^ La Carbonera. — In following the 
volcanic ridge lately alluded to, from its southern extremity at 
the Cabo de Gata to the pillage of Carbonera, a few miles be- 
yond which it terminates towards the N.NE., tertiary beds 
are first met with at a locality called Roalquilar, where they 
form a short ridge of considerable elevation, and a few minor 
hills, composed of horizontal tWck strata of quartzose freestone. 
Near the same locality, which is surrounded by trachytic hills. 
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are excavationK or quarries of great magnitude, worked perpen* 
dicularly, in a whitish-yellow argillaceous rock, intensected by 
several little metallic Teins (sulphuretsof copper and iron). It is 
probably a deoomposed and dtered feldspatbic rock retting upon 
trachyte. No authentic history exisls upon the origin of these 
excavations, but the ne'igbbouring pearants attribute them to 
the Romans, who are supposed to have extracted alum fromthe 
rook. Soopstone, used in place of the article whose name it 
bears by the peasants, blood-red jasper quartz, chplcedony, 
agates, and amethysts, are found in the immediate neigbbourfapod. 
From this locality to the village of La Carbonera, a distance of 
about twenty miles, the tertiary formation may be followed,— « 
in an irregular manner for the first four miles to the little sea^ 
port town of San Pedix), — but from the latter to La Carbonera 
almost continuoutdy. Its greatest breadth along this line of 
coast appears to be about five iniles. The deposit is v«riously 
composed of argillaceous marl, sandy loom, calcareous free- 
stone, hard compacted quartzose freestone, loosely aggregated 
sandstone, and zoophytical limestone. In the immediale yu 
cinity of San Pedro, a thick bed or deposit of h(»f]zonU»l slrala 
of yelk)wish zoc^hy tical Kmestone, has once formed an elevated 
and extensive table-formed tract, capping or overlying the rocks 
of the volcanic ridge which passes by this little sea^port, in its 
range along the coast from the Cabo de Gata to the village of 
La Carbonera. This tract has been partially denudatecT, as 
seen in section 8. ; and the subjacent trachyte rock is exposed 
to view in a consequent hollow or depres^on, that separates a 
high tertiary bill, which extends for about three miles along the 
coast imniediately to the north of San Pedro, from a minor 
eminence of the same deposit more retired from the shore. 

The old castle and the little hamlet of San Pedro are built 
upon these tertiary beds, in a deep ravine or denudation be- 
tween the high hill just alluded to, and another of the same 
order to the south of the village, the itwid or path to which from 
Roalquilar is carried along a slope of volcanic tufT, at the base 
of a high escarpment of the latter, to the Mediterranean Sea ; See 
Sect. 9. PI. III. This section presents one of many instances 
observed in the vicinity of Sad Pedro, of the immediate super- 
position of the tertiary beds to volcanic tuff, indicating that an 
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alluvioo bad been formed on the subjacent traebyiic roeks pi^ 
yious to the deposition of the tertiary beddw ibialogous foeti 
with respect to other rocks have been lately notic^ 

In some stmta of zoopbjrtical yeHowish Kmestooe cbse to- the 
villi^e) PeotenS) fragments of ostrese and eoeaUine remains, were 
obse^ed, but die diells are so bix>ken4hi>t few entire ones caa 
be found. 

In ascending the high table-formed hill to the not'ih of Saa 
PedrO) over which an unfrequented road leads to the villag-e of 
Carbonera, similar organic resnains were frequently noticedL 
This elevated bill is entii^ly composed of yellowish soophytical 
freestone, sqNurated into chick horizontal strata, and preteenta to 
the Mediterranean a b^ escarpment, that terminates in an un*- 
dulatii^ slope of volcanic tuff; Section 10» Fl. IIL Its length is 
between two and three, its breadth about one and a half, mile% 
sloping down on its west side to a hollow, where denudation has 
lunoovered the subjacent trachytic rocks. The area of its flut- 
shapedsqmmit is barren, rugged, and uncultivated, but covered 
with esparlo and other wild plants. 

The descent on its B(»*tbem end is rugged and precijHtous, un- 
til, near the' base of the bill (See Sect. 11.), the path gets upon 
the softer material, composed <^ the volcanic tufp. At the bot- 
tom of the descent there^ia a little hoUaw, or valley of denuda- 
tion. Watered by a Small stream, beyond which the road again 
ascends, and enters upon a lower tertiary tract, intersected by 
sefveral little dry valleys, which continue to border the coast 
{torn this pcHnt to La Carbonera. The subjacent trachytic 
rocbl, howevef, are every now and then observed in the lower 
parts of this hilly ground* In one of the denndated hdlows 
idong which th^road passes, inclosed between high alopii^g es- 
carpments of tertiary beds, several fallen masses, consisting of 
alternating strata of semi-opal, or hydrate c^ silica, and coral- 
sand were observed, which I was prevented from tracing to their 
origin in consequence of the lateness of the hour. For the be- 
nefit of future observers, I must mention that the locality is be- 
twf^n the northern end of the high table tract crossed in coming 
from San Pedro, and a remarkable insuloted table-hill, n^ar the 
coast, called La Mesd de Roldan. 

Two or three mileft beyond the locality just alluded to, seve- 
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ral low escarpments, formed by alternating horizontal strata of 
coral sand, zoophyiical freestone, and loosely aggregated quartz- 
ose sandstone, border the road to Carbonera, studded with ter- 
tiary testaceous remains of Balani, Echinus, Clypiaster, Ostrea?, 
and different species of Pectens, the latter in predominating num- 
bers. There is subsequently a slight descent to the beach, 
which, bordered by the tertiary tract, is followed to the village 
of La Carbonera. 

In a little hollow, or dry ravine, which terminates on the 
beach about a ipile before reaching the village, a bed, or mass, 
of pearlstone, containing numerous imbedded nodules of dark 
bottle-green blackish obsidian, is observed, the upper part of the 
hilly ground on each side of the hc^ow being composed of the 
tertiary beds that are spread over an extensive area in the im- 
tnediate vicinity of this little seaport. (See Sect. 12. PI. III.) 

" La Carbonera. — This village is situated at the distance of 
about 100 yards from the beach, in a denudation of the tertiary 
tract that has been followed along the coast from San Pedro. 
The beds of this formation, which generally cover and conceal 
the subjacent volcanic rocks over a considerable area in their 
neighbourhood, extend along the coast about three miles beyond 
La Carbonera, when they abut against a ridge of mica-slate, 
called La Sierra di Cabrera, which descends to the beach, and 
forms the boundary to the former towards the north-east. It may 
therefore be stated, that they form a band of about twenty miles 
in length, and from four to six in breadth, which borders the 
Medilerrannean shore from the little seaport of San Pedro to 
La Sierra di Cabrera. 

Constituting the high hill immediately to the north of the 
latter village, over which the road to Carbonera was followed, 
and which, from its long flat summit, is termed La Mesa (Table) 
de San Pedro, the remaining portion of the band forms a low 
broken hilly tract, characterised by one or two more elevated 
tabular eminences, and particularly by La Mesa de Roldan. 

This tract presents, generally, a dry barren aspect, except in 
some little denudated hollows, where the decomposed materials 
of the tertiary beds, mixing with the detritus resulting from the 
decomposition of trachytic rocks, upon which the former rest. 
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constitute a soil fit for cultivation. In no part of the line of 
coast followed from Malaga, eastwards, is the tertiary formation 
so well and extensively developed as in the neighbourhood of 
La Carbcoiera, and the high table-formed hills called La Mesa 
di San Pedro and La Mesa di Boldan, prove that it has once 
formed an extensive horizontal tract, of considerable elevation, 
the summit of the Mesa di San Pedro being between 500 and 
600 feet above the level of the Mediterranean. The volcanic 
rocks upon which it has been deposited can also be traced from 
Roelquilar, where the appearance of tertiary beds was first no- 
ticed, to the base of the Sierra di Cabrera, and are therefore 
co-iej^tensive with its range along the line of coast. 

Careful and minute examination would, no doubt, discover 
in this tract a large series of tertiary organic remuns, most in- 
teresting as evidence of the species that inhabited the Mediter- 
ranean Sea at that epoch, but a sufiicient number were collected 
at different points between San Pedro and La Carbonera to 
prove the general natute of the deposit* 

Amongst different localities where they were observed in the 
vic'mity of La Carbonera, one may be particularly mentioned. 
It is -at the distance of about two miles inland from the village, 
in the hilly ground adjacent to the banks of a ravine, in which has 
been laid bare the subjacent trachyUc rock, (gee Sect«13.Pl.I.) 
The banks are formed by masses of cinder-coloured tri^hyte, 
studded with small crystals of black volcanic hornblende. In 
ascending up its right bank over one of these masses, the first 
substance met with is laminated reddish sandy loam, the laminae 
dipping at about IB" from the-trachytic mass, no. doubt in 
consequekice of subsidence. The rising ground beyond this 

* M. Deshajes identified from this tertiary tract : 

Fecten benedictus. Fectenjacobeus. 

striatus. nov. spec. 

Fragment qui pouirait appartenir au CUpiaster alaius. 
The following were identified by Mr Sowerby amongst other fossils I pro- 
cured at the same locality : 

1. Echinus. Balanus cylindricus ? 

2. Clypeaster alatus. Ostrese. 
And several undescribed species of Fectens. 

VOL. XVI. NO. XXXT. JANUARY 1834. D 
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loamy deposit is formed of a bed of calcareous sandstone, con- 
taining numerous pectens, and the summit of the contiguous 
hilly tract displays a bed of zoophytical limestone in thick strata, 
in which there is such an abundance of ostrese, that a whole 
family of these molluscse appears to haye been entombed at this 
point. The strata of the calcareous sandstone and zoc^ytioal 
limestone are horizontal. 

Carbonera to Vera^ distance five leagues. For the first three 
miles the road traverses the north-eastern portion of the tertiary 
band that has been followed along the coast from San Pedro, and 
then crosses La Sierra de Cabrera, at whose base the former has 
been stated to terminate. The breadth of this primary ridge, 
which is a ramification from the great Sierra Nevada chain, 
and descends to tlie shore, is here between ^ht and ten miles. 
It is composed of mica-slate intersected by quartz veins, in which 
I occasionally observed imperfect crystals of Andalusite. The 
road subsequently descends to the beach, along which it pro* 
ceeds to a miserable village called La Garrucha, an open road<- 
stead considered as the port of Vera. 

From the Sierra de Cabrera to La Garrucha no tertiary beds 
were noticed : the coast in this interval is bordered by a broad 
expanse of shingle, beyond which inland succeeds the moun. 
tainous district belonging to the great primary chain that runs 
parallel to the Mediterranean. A village called Majacar stands 
upon one of these great groups of mountains, at about two miles 
distant from the shore. 

Vera, a town of considerable importance, containing about 
10,000 inhabitants, and the head-quarters of several marine de- 
partments connected with the military and fiscal duties of the 
adjacent coast, is situated at the distance of about four miles 
from La Garrucha, in an extensive open low tract, confined to- 
wards the SE. and NE. by districts of primary and transition 
mountains, presumed to bebng to the tertiary formation. (See 
Sects. 14. and 16. PI I.) In pas^ng firom the Mediterranean 
shore near El Castillo de la Garrucha to Vera, the beach rises into 
an indurated mass of conglomerated shingle, which forms a bare 
inland escarpment, at the base of which there is a dead flat of 
argillaceous loam, succeeded by another flat gently rising in- 
land, of yellowish micaceous sandy loam. The road goes over 
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this tract for aboijt two miles, crossing a stream in the htter 
part of it, in whose banks the sandy nature of the deposit is well 
seen. The rise of ground beycmd the stream is a little more 
rapid, and shortly afterwfU'ds a soft sandstone in strata variously 
inclined, and a dark blade-looking rock make thar appearance, 
and for the next mile there is a semblance of altemalion between 
these two substances; but a giK>up of low mammelonated hills 
of pitchstcme, almost contiguous to the road on the left or to- 
wards the west, explains the deceive appearance. A portion 
of the pryogenic rock has burst through the sandy deposit along 
the line of road, and has probably been the agent of its consolida- 
tipn, and of the variously inclined, and occasionally perpendicu- 
lar, position of its strata. Although the sandstone strata are in 
places variously inclined, at high angles, and even perpendicu- 
lar, the general dip is toward the north ; and the last of them 
which are observed on the road to Vera, apparently beyond the 
influence of the rock that has distributed them so far, dip in the 
latter direction at about fifteen degrees. From this point to 
Vera the deposit again conmsts of sandy loam, but gradually ac- 
quires a little more elevation. A mile beyond the town, the 
open track to which the above observations apply, becomes con- 
tracted by the intervention of low hills, composed of alternating 
beds of sandstone, sandy loam and oopgloiperate, which dip at 
betwea:! 16° x ^"^ towards the north, and confined by primarjr 
and transition districts, is prolonged inland in a north-westerly 
direction, by Cantoria, Purchena, and Searon to the Basin (^ 
Baza, one of the chief inland towns of the pravinee of jSraoftdb. 
This great fissnre or aperture in the Sierra Nevada chain, is 
generally known by the appellation of the Valley of the Alman- 
zora, and in that part of its course in whic^ the villages of Ura- 
cal, Comartin, and Searon are situated, ^Ehibits tracts of ooiigio- 
merate and beds of micaeeous sandy loam, in which Clypeaster 
flatus, O^ea orassissima, Sal^ni, and several ^)ecies of Pec* 
tens, are met with. Another fissure, with a direction from S.3^W* 
to N.N.E. in the system of primary and transition rocks, that 
appear to have exclusively occupied^ at some former period, the 
whole of this part of the Peninsula, connects the open tract in 
the vicinity of Vera with tlie plain of Lorca, in the province of 
Murcia, and it is filled up with a deposit similar to that near the 
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former town. (See Section 16. PI. I. shewing the fissure or sort 
of narrow dry valley, bounded by primary and transition moun- 
tains, between Vera and Lorca). 

This argillaceous, marly, sandy deposit near Vera, in which 
the sandstone beds dip towards the north-west, underlies, accord- 
ing to fair geological deduction, the masses of conglomerate beds 
of micaceous sandy loam, containing tertiary organic remains in 
the higher part of the fissure or valley of the Almanzora just 
alluded to; and although the only zoological evidence of the 
epoch to which the former belongs, consists in the teeth of 
sharks found in an argillaceous mass near this town, I am in- 
clined to refer it to the earlier part of the Spanish tertiary pe- 
riod, for these teeth are identical with those found in the lower 
tertiary bed or group ; 1, at Alaurin near Malaga, and the tes- 
taceous remains found at Uracal, Comartin and Searon, are ^- 
milar to those met with in the upper tertiary bed or group ; 
S, at the same locality. 

In the group of low mammebnated hills of pitchstone conti- 
guous to the road from La Garrucha to Vera, and to which the 
disturbance in the. sandstone strata has been attributed, many 
instances are observed of an earthy whitish marlstone, changed 
into a porcelanic compact limestone of a brown and lavender co- 
lour, in alternating stripes or bands *, when in contact with the 
pitchstone. Other instances are seen where no change lias taken 
place, but in difierent parts of the group jneces of whitish marU 
stone were observed interlocated in a mass of black pitchstone, 
in which several almond-shaped nodules of different sizes, but 
never bigger than an ordinary hen^s egg, of crystallized carlxv 
nate of lime, are also embedded. The pitchstone is of a dark 
-blackish colour, without any appearance of stratification, but se- 
parated by thin fissures or lines into fragments and polyhedral 
blocks : its fracture compact, somewhat splintery and inclined to 
the conchoidal, brittle in small, but tenacious and hard in large 



This group occupies an area of about one mile and a half in 
length, and about one mile in breadth, and seems to form a link 

* Analogous facts with req[)ect to limestone, when in contact with pyroge- 
nic rocks, will be mentioned (at Cabero Negro, Monteagudo, and Orihuela), 
in a memoir upon the geological structure of the province of Murcia. 
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in ihe chain of volcanic action, which may be traced along the 
southern Mediterranean coast of Spain, from the Cabo de Gata to 
the Cabo de Palos, its eastern extremity. Other links in this chain 
^ill be subsequently mentioned ; one of them, howerer, as it is 
within ten miles of Vera, must here be noticed. The road from 
this town to the city of Lorca, goes along the fissure or dry 
valley represented in Section 16 ; and about half way from 
Vera to a little village or hamlet called Pulpi, a group of coni- 
cal hills of trachyte are observed at the base of the mountain- 
ous tract of mica-slate that confines the fissure towards the 
E. S. E. 

The trachyte is of a light grey cinder colour, studded with 
small crystals of volcanic hornblende, has a semivitreous aspect, 
and is very hard and tenacious. It bears the greatest resem- 
blance to the trachytic rock most common amongst the volcanic 
productions in the Cabo de Gata ridge. 

I shall now conclude these few observations upon the geolo- 
gical appearances in the vicinity of Vera, by recording an histo- 
rical fact probably not unconnected with the origin of these vol- 
canic rocks, and which bears testimony to the operation of 
powerful subterranean agency, some three centuries ago. 

Upon the summit of the conical hill (C), Section 14. PI. I, 
stood the ancient town of Vera, about half a mile distant from the 
ate which the town occupies in the present day. This hill, 
formed of thick beds of conglomerate, was called El Cabezo del 
Espiritu Santo, and Vera la Viejo (old Vera), situated upon its 
summit, was utterly destroyed by an earthquake on the 9th erf 
November 1518, the tabernacle of the Santissimo la Cramento 
alone being spared, according to legendary tradition. Several 
shocks had been previously felt, and the inhabitants had fled 
from the threatened town, but an interval of repose succeeding, 
returned to their dwellings. This respite was of short duration!, 
for three days after they had resumed their usual avocations, 
the earthquake occurred which buried them all under the ruins 
of their town. The municipal authorities and a detachment of 
troops had left the town the preceding day, the former on a 
commission, the latter to garrison one of the forts upon the ad- 
jacent coast, and thus escaped the general destruction. The 
names of the members of the municipality, nine in number, are 
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mentioned in the manuscript from which the above account of 
the melancholy fate of Vera la Viego was extracted. 

Aguitas^ Almaaarron^ Cartagena *.— Along the Mediterra- 
nean coast from Vera to Cartagena^ the tertiary deposit presents 
no striking feature. It may, however, be traced in some little 
flats at the base of the primary and trandtion mountains that 
generally almost reach down to the beach, by the occasional ap- 
pearance of its usual pectens and other shells, embedded in little 
scattered masses of gravel or sandy marl. Such are represented 
to be met with near Aguilas, in a memoir lately read to the 
Society by Captain Cooke, ll. N., although they iescaped my 
observation when I passed by this little seaport ; but between 
Aguilas and Almazarron, atid in the vicinity of the latter vil- 
IsiglSy a few patches of the formation containing tertiary shells,^ 
were noticed. Almazarron may be cited as another locality 
where numerous mineral productions and volcanic rocks testify 
the direction of that line of subterranean agency, to which allu- 
sdon Was lately made, as will be more particularly m.entioned ia, 
a subsequent memoir. Near Cartagena the tertiary formation 
is again well developed ; but as it is here seen on the northern 
flank of the transition ridge that borders the Mediterranean, 
this locality is not exactly included in the line (^ coast which X 
have attempted to describe, but will be noticed in another me* 
moir, in which I shall endeavour to poiut out the various ter- 
tiary deposits iii, and the general geological structure of, the 
provitice of Mutcia* 

ExpUmaiwn ^ Plate II. of former Volume^ and Plate I. qf 
present Volume. 

Section 1. Represents the little tertiary tract contiguous to the upper 
part of the town of Malaga. Between Malaga and the Cemen- 
teri, Group 1. indicates the position of the lower or argillaceous 
bed of the tertiary deposit : between the Cementeri and the base 
of the mountamous country to the north, group 2, 2, 2, low hills 
capped by the superior tertiary beds. 

• The patches of the tertiary deposit along the coast line from Vera to 
Cartagena, belong geographically to the province of Murcia. 
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Section 2* Intersects the Valley of Malaga opposite Alaurin el Grande, 
and shews the position of the tertiary deposit close to this village. 
a, under the Sierra de Cartama indicates serpentine, which is seen 
under the highly crystalline limestone of this insolated ridge at its 
W. N. W. end. 

Section 3. Shews the nature of the ground on the western bank of the 
Rio Guadamedina : the facts analogous to those of Section 1. 

Section 4. Represents the superposition of the high table-formed emi- 
nences near the village of La Pizarra, composed of conglomerate, 
to the argillaceous or lower bed of the tertiary deposits, which 
may be followed up the valley from Malaga to this village, 25 
miles distant. 

Section 5. Shews the position of a patch of tertiary seen on ascending 
to the Convento de San Anton; 1. is grauwake-slates ; 2. red 
sandstone ; 3. secondary whitish-grey compact splintery nummu- 
lite limestone. 

Section 6. An eminence of tertiary beds between El Castillo del Mar- 
quez and the Rio de Velez, on the road from Malaga to Velez- 
Malaga. 

Section 7. Represents the low preserved tertiary tract that borders the 
Mediterranean between Almeria and Ctibo de Gata, capped ir- 
regtdarly by beds of conglomerate in its higher part towards the 
Sierra de Albamilla. The bed of innumerable gamet<s seen at 
the point indicated, have, no doubt) fallen out of decomposed 
mica-slate, which there forms the soil. 

Sections 8, 9, and 10. Shew the horizontality of the tertiary beds near 
San Pedro, and their immediate superposition to trachyte^ and 
trachytic tuff. 

Section !!• Ts longitudinal, and represents, as from the sea, the high 
tertiary hill called the Mesa de San Pedro, to the north of this 
little seaport, and a part of that towards its south. The waving 
line, under the horizontal ones expressing the tertiary beds, indi- 
cates the form which the trachytic tuff presents to the spectator 
from the sea, whose shore the base line is meant to exhibit* 
Amongst the lower tertiary hills on the right of the section, the 
fallen masses, composed of alternating strata of semi-opal and 
coral sand, alluded to in the Memoir, were found ; the subjacent 
trachytic rocks occasionally come to clay in this tracts as in- 
dicated. 

Section 12. Is also longitudinal, more or^ess parallel to the shore, and 
shews the little hollow or ravine in which titt mass of pearls tone, 
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with nodules of obsidian, is obseired, at about one and a half miles 
from the village of La Carbonera. The tertiary tract terminates 
at C, the Sierra de Cabrera. 

Section 13. is sufficiently explained in the memoir. 

Sections 14. and 15. The latter is the prolongation of the former be- 
yond Vera. A is the little group of mammelonated pitchstone 
hills, near the line of road from La Garracha to Vera. B that 
part of the road where there is a semblance of alternation between 
sandstone strata and pitchstone. 

Section 16. Represents the fissure or dry valley, which forms a coni« 
munication between the open tract near Vera and the plain of 
Locca< The mountains on the right descend to the Mediterra- 
nean shore, some four or ^y^ miles distant^ and in the border they 
form to the valley, is seen the little group of trachytic hills al- 
luded to between Vera and Fulpi. 

ON THE COLOUR OF THE ATMOSPHERE AND DEEP WATER. By 

the Count Xavier de Maistre. (Concluded from former 
Volumeyf, 359.) 

It is requisite, in the first place, that the vein be sufficiently 
deep to absorb all the light transmitted by the skin, and that 
the latter should be of that degree of fineness necessary to trans- 
mit a great part of the light. If the vein is small, it reflects the 
colour of the blood, and becomes red * ; and this colour, mingling 
with the opaline blue of the skin, forms those violet tints ob- 
served on the countenances of many persons. If the vein be 
still smaller, and lying nearer the epidermis, the transparency of 
the skin increases, and the red colour is fresher. Finally, a 
tissue of imperceptible veins, placed very near the surface of the 
skin, colours the lips and cheeks of young persons having a 
fine complexion, with a uniform tint of red ; but, it may be ob- 
served, that these fine colours are not exactly of the same tint as 
the blooid which produces them ; they are mingled with the opa- 
line blue, which renders the colour slightly carmine, sometimes 
inclining to purple and violet on the lips of persons o( a sangui- 
neous temperament. 

Thus the differences in the size of the bloodvessels, and in 

* It is in this way that the tube of a baFomeier of large size, and full of 
red-coloured liquid, appears black, wliile a tube of small ditnensiQas, filled 
with the same liquid, is of a fine purple. 
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their proximity to the epidermis, are sufficient to produce all 
the tints of blue, violet, red, and purple, observed on the hu- 
man countenance, by means of the mixture of the opaline blue 
of the skin with the red of the blood. 

The red colour of the blood is not die cause of the blue tint 
of the veins ; it might be black or green, without producing any 
change, it being sufficient that the colouring substance absorb 
all the light transmitted by the skin. This result may be ob- 
tained artificially by means of a very thin plate of ivory, which 
produces nearly the same effects as the skin. If one of its sur- 
faces be spotted with ivory black, Prussian blue, cochineal, vert de 
vessie, prepared with much gum, and so thick as to be no longer 
transparent, these colouring substances will equally produce a 
blue tint on the opposite side, because they absorb all the light 
transmitted by the ivory. But if, instead of a colouring mat- 
ter which absorbs the light, the experiment be performed with 
an opaque reflecting substance, the resulting tint is composed 
of opaline Mue and the colour of the substance employed. The 
following are some examples of this. 

The red oxide of lead (minium of painters) > placed on an 
ivory plate, produces on the opposite surface a slight tint of car- 
mine. Some painters avail themselves of this property of ivory 
in sketching the cheeks and lips of their miniatures, by applying 
a layer of minium on the corresponding parts of the opposite 
surface; an artifice by whioh the effect is more easily obtained, 
than by the direct application of a slight tint of carmine. But 
if Naples-yellow be used instead of minium, the opposite surface 
is greenish. We observe in these two examples that the opa- 
line Uue is mingled with the proper tint of the opaque reflect- 
ing body, while the blue alone ajqpears when the colouring sub- 
stance absorbs the light transmitted by the ivory. 

The mixture of cdours in oil painting, i^ews the production 
of opaline blue in a still more evident manner. The best known 
example is the mixture of white with vegetable charcoal, which 
produces a bluish tint. As indigo and Prussian blue in the 
mass approach to black, some have thought that the blue is a 
mixture of light and shade ; but that the blue produced by the 
mixture alluded to above, is owing exclusively to the white and 
not to the black, is proved by the following process : two small* 
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boards are punted grey, one with a mixture of white lead and 
charcoal ground with oil, the other in covering cTun glacis de 
charbon the board previously prepared with white lead, in such 
a manner that both boards have the same shade of light. Their 
tint will be found different ; the 6rst will be bluish, and the 
second grey without any mixture of blue. ^ 

As transparent colouring substances lose in oil almost all the 
coloured reflection which they possess in a pulverulent state, 
and, therefore, approach to black in the mass, th^r mixture 
with white produces opaline blue, by which the natural tint of 
the colouring substance is modified. 

All painters are aware of the striking difference which exists 
between the colour formed by the mixture of the lac of cochineal 
with white, and that which is produced by the same lac when 
spread in a thin coating over a surface prepared with white ; 
the first is violet, and the second has all the purity and bright- 
ness of which this fine colour is susceptible. Artbts, therefore, 
who wish to obtain the most beautiful cochineal red in their 
paintings, always use these lacs en glands. Opaque and tcp 
fleeting colouring substances, such as Naples-yellow, chromate 
of lead, and yellow ochre, produce, like white lead, an opaline 
blue by mixture with charcoal, and the effect is still more ob- 
vious. These composite colours, according to the theory, ought 
to produce only more or less obscure tints of yellow ; there re- 
sult from them, however, decided tints of green, which are often 
used to paint the herbage in landscapes; in this case it is the 
opaque colouring substance which is opaline. 

I have mentioned the most ranarkable effects of the singular 
property possessed by certiun colouring substances, the mixture 
df which produces opaline Uue; but there is a multitude of 
less obvious modifications resulting from the mixture of compo- 
site colours, which it is impossible to describe, but which may 
be always foreseen by the following statement: When white 
lead^ or opaqtbe reflecting colouring substcutces, are mixed zffith 
Uacki or tmih transparent colouring substances^ blue is pro- 
duced^ and the primitive tint of the colouring substance is con- 
sequenUy modified. 

Theie modifications are dTten very sUght, but they never 
escape attentive observation. 
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In the observations I have made^ I have spoken of well known 
facts^ but fenich as appear to have no analogy with each other, 
and I think I have perceived that they all depend on the parti- 
oukur property of the blue ray, that, viz. of being reflected pre- 
fefably to the other more or less refrangiUe rays, by the simple 
tnedianical resistance of the molecules of the bodies which trans- 
ibit the light. This resistance takes place in great masses of 
transparent fluids, such as the air mingled with the vapour of 
watery and water mingled with air. It takes place in opaque 
bodies, which are less transparent, but only when they are of 
small dimensions. Fitially, it is observed in opaque white or 
coloured bodies^ as in the fine skin which covers the veins, and 
in the mixture of colours.-^— Slfi. Un. Nov. 1882. 



GEOLOGY OF THE VALLEY OP OODIPOOR. Bp JAMES HaRDIE^ 

Esq. Bengal Medical EHablishment^ Member ef the Asiatic 
Society^ Sfc. Communieaied by the Author. (ConHnued/rom 
p. 282. vol. xiv. 

The rocks found in the Valley of Oocfipoor belong to the ar- 
gillaceous schist series. They consist of a variety of argillace- 
ous and talco-argillaceous schists, greenstones, greenstone schists, 
quarte-rocks, and limestones, or rather limestone schists. The 
great majority of these are distinctly stratified, the strata are al- 
ways highly inclined, generally speaking vertical, or nearly so ; 
in many situations they are much distorted, and local deviations 
from the general parallelism of the rocky beds are constantly ob- 
served. Some of these will be more particularly adverted to in 
the sequel ; in the mean time, it may be laid down as a general 
rule, that the direction of the strata is from N. N. W. to 
S.S.E. 

The rocks under review belong to a series very extensively 
distributed throughout this portion of India. In the south of 
Mewar, more especially, they form the hills and hill ranges of 
that wild and ruggecl tract, inhabited by the numerous tribes of 
Bheells, Colees, Meenahs, and Gapiahs, who, under one or other 
of these denominations, have for centuries led a life of professed 
plunderers and robbers. This series is generally disposed in re- 
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ference to a central granite axis, and, in the instance under con- 
sideration, to the central granitic axis of the Aravulli mountain 
chain. 

It does not appear that the granitic axis of the Aravulli can 
bo traced continuously throughout the whole extent of this 
chain ; as far as our knowledge enables us to speak, the line of 
continuity is fi'equently interrupted, but facts have been col- 
lected sufficient to satisfy us of the existence of such an axis, the 
mo3t elevated point of which would appear to be the mountain 
Aboo, which rises to the height of 6000 feet above the sea. 

The general direction of the Arayulli chain, from its com- 
mencement on the frontiers of Guzerat, to its termination on the 
borders of Dehlie, may be stated to be N. N. E. and S. S. W., 
or rather this range describes a curve having the above general 
direction. Towards the south, the strata have a decided bearing 
to the east of south ; in the central regions, again, their direct 
tion is nearly north and south, and as we proceed north, they 
are observed trending to the east of north. These remarks, at 
least, are applicable to the rocky belts which occur to the east- 
ward of the central ranges of the Aravulli. To the westward, 
other modifications may perhaps be discovered, as it does not 
necessarily follow that there should be a perfect parallelism be- 
tween the strata forming the opposite flanks of a mountain mass 
so extensive. Proofs of this, though on a smaUer scale, I shall 
have occasion to allude to in the sequel. 

To the east and west of the Aravulli chain, the country has a 
gradual and almost imperceptible slope. On the one side, we 
have the districts bordering the Gulf of Kutch, the plains of Mar- 
war, the arid districts of Jesselmere and Bicaneer, and the sandy 
desert. On the other, we have the modem district of Ajmer, 
Kishenghur, and Mewar ; and further to the east, the principa- 
lities of Jepoor, Eotah, and Boondee; while to the south of these 
we have the table land of Malwa, composed of an enormous 
mass of overl3dng trap-rocks, the precise^limits of which, to the 
eastward, have not as yet been correctly ascertained* 

I have already stated that the strata of the Valley of Oodipoor 
bear N. N. W. and S. S- E. In this respect they are conform- 
able to the formations which occur to the south, and deviate, to 
a certain extent, from the general line of bearing of the Ara- 
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vulli chain. They dip, when not perfectly vertical, to the 
E. N. E. *. 

Immediately to the eastward a series of primary rocks occur, 
of wiiich gneiss associated with hornblende rocks, and rocks ha^ 
ving the mineralogical characters of granite, are the preponde- 
rating members. This series flanks the argillaceous formations 
of the Valley of Oodipoor, and extends to the southward, form- 
ing the ranges in the neighbourhood of the Dhabur Lake. To 
the north it merges into the primary formations of the north of 
Mewar, and to the east is again succeeded by argillaceous schists 
and quartz-rocks, which dip under the sandstones of Malwa. 

From the above distributions, it appears that the strata of the 
Valley of Oodipoor dip towards the primary rocks which occur to 
the eastward,jto which latter they are conformable, — an arrange- 
mentj[perhaps induced by the operation of an upheaving agency 
occurring to the westward, which was probably exerted with great- 
est energy in the neighbourhood of Aboo, but by no means in- 
ferring that the Oodipoor strata are inferior in the oiigindloxA&: 
of superposition to the belt of rocks which flanks them to the 
eastward ; but it is my object at present simply to record facts, 
and I shall reserve the little I have to say in the shape of com- 
ment, till such time as I shall have been enabled to furnish my 
readers with a connected view of the actual phenomena in their 
different bearings and relations to one another. 

We shall now proceed to examine in detail the geology of the 
rocky belt& above briefly adverted to; and, to render the account 
more connected and intelligible, we shall commence our survey 
from the plains of Mewar, bordering upon the Valley of Oodi- 
poor. Taking our station at Meirta (lately the residence of the 
British agent at the Court of Oodipoor), situated on a rocky 
plain, about three miles to the eastward of the Dubaree Gate f , 
and the bund of the Oodisagor Lake, an opportunity is afforded 
us of examining the nature and structure of the belt of rocks of 
the granitic series, which I have alluded to as occurring in this 
position. In the neighbourhood of Meirta, the plain is elevated 

• The above arrangement of the strata has probably determined the direc- 
tion of the depression marked by the Bunas River in its course through 
Mewar. 

+ See p. 264, No. xxviii. of this JournaL 



Digitized by 



Google 



6^ Mr Hardie on the Qeology of the 

about 2006 feet above the level of the sea, — ^is very scantily co- 
vered with soil, and the strata are constantly observed protrud- 
ing above the surface. The preponderating rocks have the 
mineralogical characters of true granites, but are lanrinatied in 
strata generally of considerable thickness, ch* occur in the form 
of regular prismatic masses, alternating with the oth^ strata. 
They vary considerably both in respect of texture and composi- 
tion. Some are very coarse granular, others are of a much 
closer texture ; a common variety is a pegmatite composed of 
large angulo-granular concretions of reddish felspar and trans- 
lucent quartz, with scales of mica very sparingly interspersed ; 
these are frequently altogether absent. This rock passes into a 
closer granular variety in which the^ica is more abundant. Ano- 
ther variety is a sienitic granite^ and this again passes insensibly 
into hornblende rocks, some kinds of which resemble the green- 
stones of the trap formation. The hornblende is occasionally 
replaced by chlorite or steatite, or these occur in the same mass 
with the other ingredients enumerated. Minute specks of a 
greenish mineral, apparently epidote, are very generally inter- 
spersed through the substance of all of the above varieties, and 
Schiller spar also occurs as an occasional ingredient. The fel- 
spars of the sienitic granites and hornblende rocks are generally 
of a greyish colour. 

About five miles to the westward of Meirta, we have a narrow 
bed of a coarse granular crystalline limestone, or rather dolo- 
mite, of a smoky white colour, with minute interspersed grains 
of iron-pyrites*. This is succeeded by a rock composed of 

* Marble is of abundant occurrence in Central India, and ia extensiyelj 
quarried for architectural purposes. The principal quarries in this nei^- 
bourhood are at Kunkmowllee, a town situated on a lake about thirty miles 
north of Meirta. The marble of this place is rather of a coarse texture, and 
is interstratified with micaceous schist passing into gneiss and hornblende 
rock. The strata are inclined, dip to the east of south, and present other pe- 
culiarities which we have no space to enumerate at this time. Another 
quarry, lately opened, is situated between the forts of Mandalghur and Hu- 
meerghur in the east of M^war. The marble here is of a closer texture than 
the last, and is of a pure white colour ; it occurs interstratified with the rocks of 
the micaceous series, and is a very beautiful variety. A peculiarly elegant 
temple belonging to a siek of Jains has lately been constructed of this marble 
at Shapoora. The quarries from which the Agra and Behlia districts have been 
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quartz, greyish felspar, and hornblende, the last mineral being 
so disposed as to impart to the mass a distinct gneissy struc- 
ture. It is a stratified rock, though the stratiform structure is 
somewhat obscure, and may be termed a sienitic gneiss. We 
have then a succession of granitic rocks having the general cha- 
racters above enumerated, and these, about forty miles to the 
east of Meirta, gradually pass into rocks of the micaceous schist 
series, of which hornblende schist, chlorite schist, schistose quartz, 
and granular limestone, are members. These again are suc- 
ceeded by argillaceous schists and quartz-rocks, which dip under 
the newer sandstones of the north of Malwa. 

At and immediately to the west of Meirta, there occurs inter- 
stratified with the gneisses and hornblende rocks a series of 
granular felspars, occasionally containing minute grains of chlo- 
rite or scales of mica. This rock is analogous to the Weiss stein 
of Werner ; but as its colour is as generally reddish as white, 
the name is not very appropriate : in its texture it inclines to 
schistose. It occurs more abundantly as we approach the hiH 
ranges which bound the Valley of Oodipoor, and is interstratified 
with a translucent quartz^rock, which last is arranged in parallel 
bars or plates separated from each other by minute scales of 
mica. These can only be observed when the mass is broken in 
a direction parallel to the slaty structure, and the quartz plates 
are frequently so thin that the rock acquires a minutely fibrous 
texture. Another variety of this rock has a specific gravity 
much higher than that of common quartz ; it is of a light yel- 
lowish-green colour, before the blowpipe is converted into a dark 



supplied are at Makrana on the borders of Jondpoor and .Ajmeer. These J 
"have not visited. Besides the above, marble is found in many other localities, 
as for instance near Saldmber in M^war, at Mungarwar to the west of Nee- 
much, and near Jeypoor, but is not extensively worked. The yellow-coloured 
marble which Bishop Heber saw at Agra, and which he terms Sienna marble, 
is a secondary lunestone from Jesselmere. It includes numerous minute 
fragments of shells, and a particular variety has, at a little distance, exactly 
the appearance of the moss jaspers of Scotland. This rock Colonel Todd calls 
** Jasper rock." It seems to belong to a secondary limestone formaticm ex- 
tensively distributed to the west of the AravuUi chain, and which extends 
from Jesselmeer into Guzerat. It is used in Calcutta as a lithographic stone, 
and contains numerous organic remains of shells which have not as yet been 
described. Several specimens are in the Bombay museum. 
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brown scorioe, and seems rather to be a variety of epidote ; it is 
intimately associated with the quartz-rocks, and is isomorphous 
with and passes into them. As we proceed west^ the quartz- 
rocks pass into micaceous schists which alternate with hornblende 
schists. A variety of the last mentioned rock consists of a basiii 
^f a dark colour resembling the more compact hornblende schist, 
or rather greenstones, through which are distributed numerous 
scales of mica. It forms the link between the micaceous and 
hornblende schists, and may be termed a micaceous hornblende 
schist. 

We have now approached close upon the bade of the lx>uir- 
dary ranges, and the rocks have been gradually becoming more 
and more allied to the rocks of the argillaceous schist series. 
The strata which constitute the most eastern of the boundary 
ranges consist of quartz-rock, alternating to the westward with 
argillaceous schists. A similar quartz-rock also occupies the 
plain in the immediate neighbourhood of the eastern slope of 
the barrier range. The first indication of the occurrence of 
rocks of this nature may be traced in* a series of strata observed 
immediately to the eastward of the quartz-rocks. The strata 
in this position consist of a light greyish-coloured rock, some- 
what friable, and in appearance and texture resembling the 
finer freestones. It is more or less schistose, can be scratched 
by the knife, and the finer varieties have a slightly soapy feel ; 
the coarser, on the other hand, are gritty en masse^ but when 
reduced to powder have also a soapy feel. This rock seems to 
consist of quartz, or rather silica, intimately blended with tal- 
cose matter, the magnesia of which has probably operated in 
preventing a more perfect crystallization. * It passes insensibly 
into the quartz-rock of the barrier range, the geology of which 
we shall now proceed to examine, merely premising, that the ap- 
proach to this range is marked by the occurrence of several de- 
tached ranges and outlines composed of the rocks we have just 
described. 

At the bund of the Oodissagor, we have an excellent opportu- 
nity of studying the internal structure of the most eastern of the 
barrier ranges of the Valley of Oodipoor. The range in this 
position is traversed by a ravine or narrow cross valley which 
originally gave issue to the Bedus, but which is now obstructed 



Digitized by 



Google 



Valkg qfOodipoor* 65 

by a strong and well built bund, to the westward of which the 
watt's of the river have been accumulated so as to form a pic- 
turesque lake of considerable depth and extent. The bund rises 
about thirty or forty feet above the level of the lake, the waters 
of which are allowed a partial vent through a narrow chasm 
which traverses the range immedii^tely to the south of the bund. 

Both the bund and chasm have been described by Captain 
Daugerfield^ with his usual correctness ; and I shall therefore 
only remark on this head, that while Captain Dangerfiekl attri- 
butes the formation of the latter io a violent convulsion of na* 
ture, the natives themselves maintain that it is artificial, and that 
it was effected by order of Ranah Oodising, who, disliking to 
cut the bund itself for fear of weakening it, took this method c^ 
lowering the level of the lake, which encroached too much on 
the cultivated land of the valley. I confess I see no reason to 
doubt the truth of the native account, the chasm having^every ap* 
pearance of b^ng artificial. 

The chasm in question traverses the range at right angles to 
the direction of the strata. Its breadth is about fifty feet ; its 
length is nearly SOO yards, and, during the rains, the water 
rushes through it with great rapidity, boiUng and foaming in its 
course, and terminating in a cascade, whi^h, though only a few 
feet in height, has stiU a v^y imposing effect. The Bedus then 
flows slowly. onw»*d through the plains of Mewar till it joins the 
Bunas at Chitor. The sides of the chasm are rocky and nearly 
perpencticular. The range traversed bears N. N. W. and S. S. E.. 
The hills composing it are generally ridge-shaped, the slopes on 
either side terminating in a sharp spine either denticulated or 
fi^rming an even continuous line ; the strata are parallel with the 
range, and are nearly vertical or slightly incUned to the E..N. E. 
Towards the centre of the chasm the cliffs are about 160 feet in 
height, and, from this point, which corresponds with the spine 
of the range, they slope on mtber side. The prepondei^ng 
rock in this position is quartz, with a texture more or less schistose, 
and frequently including scsdes of mi(^. It is very generally 
ferruginous, the colour of the different strata varying coQsider- 
ably, and imparting to the sides of the chasm a vertically zoned 
aspect. The strata vary in breadth, from a fewiiiches to a 

* See Malcohn^s Central India, AppencTix, voL ii. 
VOL. XVI. NO. XXXI. JANUARY 1834. E 
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couple o( feet ; they are sot diidovted, but exist ia the font ci 
huge rectUimaF taUee oS great extent and contkiuity^ tbe tnniN 
eated edges of yMth give ri«| to. m Mimctme wlikh Captaia 
Daageriield aeema to bare coBfoimded wkh the ookianiav» 

Tbe quavtz-ioofcsy thoagb tbey pneserve tbe .above general 
characters, vary oeiusaderably i» reepect of tfaeir kilemal: texture 
and compositioik Tbe purest ^amly is of a bkush ooteuiv is 
translucent ai tbe ec%eB> and baa a uoifenn compact tdUwrei 
Another has a reddish tint, is nearly c^ke^ contanis a eonsideiv. 
able proportion of associated felipar, and has oocasionaUy a ine 
angulo-gcanular approaching to geanitoidal texture. In some 
▼arietiea scales of mica are abundant, and in odiers^the mica ia 
seplaced by minute grains- of a white piditrerulent taloose matter. 
All, bonreTer, are venaijcable for tbe enteot and continuity of 
the tabular masses into which they' may be ^dit, a property 
which they possess in common with several other of tbe sdiistose 
rocks in the neighbourhood, and which distinguishes them- from 
a variety of white qii«*tz-4K>ck extensively dtstpibuted in Central 
India, and which is characterized by tbe numerous^ joints and 
fissunes which travonse its substance. 

Towards the eastern extremity of die chasm there occurs a 
bend, about eighty feet ia breadth, of strata, oomposed of axk 
extremely scrft and finable rock o£ a light grsyish colour and 
silky aspect, occasicmally dull and earthy, with interspotsed 
alky scales. This rock crumbles- between the fingers into a fine 
saponaceous powder ; it is ^stinetly schistose^ though the sobisu 
tose texture is often obscured by Ae pulverulent nature^ ^ ifte 
rock, and scales of mica of brase-yeUow ccdouv are spmi^ly in^ 
terspersed through its substance. It may be described as a va- 
riety of takosb schist. This band is traversed' longttudinaUy by 
numerous thin seams of quartz, often less than an* inch in breadtbi 
These preserve the same rectilinear conrse as tbe s^ata ; they 
are of unifnm thickness, and die quartz composing^ diem> 
though) generally speaking, similar to that of the range, is oc« 
casionally so intermixed with talcose matter, that it assumes a 
softer and more loosely aggregated character, and exactly re-, 
sembles the rock described above^ as occurring Wnmedialely to 
the eastward* From this circumstance^ I was^ led to infer the 
compodtion of tbe latter, and it affords one c^ the many proofs 
of the gradual passage of one seriee into another. In iact, all 
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the fticks which* wcr hmte as yet exdmtaed, are but eoeffpoirnds 
ci the same chemicai ]ngre£ent£^ dijSsiing (ram each other im 
their external characters accordi^ tcr the coiQfaiiialioiis wfaioli 
thase iflgredients have fermed amoo^ themselves. Many 
eaoses may hteve infiuenced these cembiimtions, andj among 
others^ a disturbance in the baknee of affinities, induced by the 
loss or diminution of aoliy one of the ii^redients present. Our 
appmaeh to any particular set of strata, is marked by fi diange 
in the cbcffaoters of the rocks we aare leayiag, and either the pre- 
pondafance of a mineral cons^uent previoud^y observed, or the 
partial occurrence of some new combination into which the ori- 
ginal chemieal ingredients have entered, prepares us for the 
change about to be observed. In the case before u&, an ap- 
proaching chiEmge in the particular condition of the ferinibg 
eaose which gave origin to the quattzwrocks« is indicated hf the 
occurrence of the band of tidcose schist, and the effects of this 
change are observed in the tsdco-siliceous rocks wkieb dueeeed. 
The latter, as we proceed east, gradually assume a mofe g#ailt^ 
toidal aspect. The silica, which was in the first instance dis- 
tributed genendly through the itoass, assuitees the form of dis- 
tinct graiiis or crystals of (^artss. With this (elspidry also ill 
olystals, is associated ; and the mica, chlorite, talo^ and other 
tonstituents <tf the mitoceoua schists which folbw, mai^k but 
stages m the sane series of changes. The connexion between 
ti^ and mtba is well understood*, mid tlie other nuneral cora^ 
pounds differ from each other not so much in their chemicai 
composition, as- in the proportions which the different ingredients 
forming them' beat ta one another. 

In the above enumeraUon^ the changes allqded to Bav9 been 
mentioned in thfe inverse order in which tliey pfobalily occurred; 
as we proceed westward, however, we shall perceive a similar 
succession of changes anxl gradkfiotis in tlie rocks of the ttfgilla- 
ceoUB schist serier, wfaiehr 2M># come midep our consideration; 

REMARKS OlS^ TITE' OYPSIJIS. 

There are few questions in the history of tlife human species 
more curious than that of the origin and character of this singu- 
lar people. A race #f men which presents the most extraordi- 

e2 
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nary phenomenon in social life, has existed nearly four ctenturi^ 
in Europe ; and yet remains but imperfectly known. Neither 
time, climate, politics, nor example, have produced any change 
in their institutions, their manners, their language, or their rdi- 
gious ideas. The Israelites are the only people, who have 
preserved^ like them, their primitive character iir foreign lands.^ 

DiflFerent writers have assigned to these people a very dif- 
ferent origin — one traces them from the eastern part of Tunis — 
another from Zanguebar — one from mount Caucasus —one con- 
siders them as German Jews-— and others bring them from 
Egypt, Colchos, the Ukraine, &c. 

We know of about three writers who have placed this ques- 
tion in a true pokit of view. The two first, whose opinion is 
admitted by the learned generally, are Grellman and David 
Richardson, who consider India as the cradle of the Tzengaris 
or Gypsies ; Abbe Dubois places them among the Kouravers 
of Mohissoun, while others trace them to the country of the 
Mahrattasasr their original position, where, indeed, they are still 
found united in tribes. 

The primitive tribes of the Tzengaris is a subdivision of dif- 
ferent tribes of Paries or men out of caste. The origin of Farias 
is very ancient. This sub-caste is formed by the union of indi- 
viduals driven from different castes for offences committed 
against the religion and htws, and includes a great number of 
tribes, among whom may be reckoned VoHouvers^ the Ckedcalis^ 
the Moutchiers^ &c., and lastly the Tzengaris^ the primitive 

* Names hy feihich ihey are known in the Afferent oountries in wJiich they re- 
side, — The Arabs and Moors call them Harmmi^ (robbers)^ the Hungarians, 
Cinganys, and Pharaoh Nepek (people of Pharaoh ;) the latter name is also 
given them in Transylvania ; the English have adopted the name of Gypsies, 
an alteration of the word Egyptians ; the Scotch, that of Caird; the Spanish 
xiall them Gitanos ; the Portuguese, Ciganos ; the Dutch, Heideneny (idola- 
ters) ; the Russians, Tezengam ; the Italians, ZkngaH ; the Swedes, Spakar^ 
ing ; the Danish and Norwegians, Tatars ; the Wallachians, Bes»u^bians, 
Moldavians, Servians and Scmvonians, Cigam ; the Germans, Ztgeuner ; in 
Fn^ice thej at. first received the name of Egyptiains and more Yecentl^ that 
of Bohemiens, because the earliest of the tribe came into France firom Bohe^ 
mitu Historians of the middle ages designate them hy the name ef Axinghans ; 
the modem Greeks under that of Atinghans ; in Adierbaidjan, they are called 
Hindou Karuch, Tblack Hindoos) ; in Persia, Louri ; the Buchanans and in- 
habitants of Turfistan, call them Tsnaghi^ which appears to be the root of 
Tchingeniy the term given by the Turks to this wan&ring race. I have been 
acquainted in Europe with three of their Rabers or chiefe, who assure me that 
tjiey call themselves Roumna Choi, These two words belong to the Mahratta 
lanffjiage and signify men who wander in the plains. I conader TxengaHsm^ 
their primitive name, and which is still preserved in their mother country. 
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tribe of our Bohemians mid Egyptiant^ or the Zingari of the 
Bations, which term still resembles the original name. 

The tribe of Tzengaris, called also Vcmgaris on the coast of 
Ccmcan and of Malabar, is nomadic. They are often met ia 
whole bands near the ancient and magnificent city of Visapour^ 
and in the vicinity of Bangalore and Mahissour^ which is called 
Mysore^ from a habit of disfiguring eastern names. They are 
in general of a dark complexion, which justifies the Persian ap- 
pellation of Black Hindoos. Their religion, institutions, man- 
ners, and language difier from those of other tribes of Hindoos. 
During a war they are addicted to pillage, carry provision for 
^e armies, and fill them with spies and dancers. Duiring peace 
they make coarse stu£Ps, and deal in rice, butter, salt, and opium, 
&c. Their women are as handsome and agreeable as the 
generality of Hindoos, but are very lascivious. They often carry 
off young girls whom they sell to natives and Europeans. They 
are accused of immolating human victims to their demons and 
eating human flesh. They every where follow the trade of 
errand runners and procurers. The women are fortune-tellers, 
a business which they practise by striking on a drum in order to 
invoke the demon ; then pronouncing with the air of a sybil, 
and with rare volubility, a string of mystical words, and after 
having gazed at the sky and examined the lineaments of the 
hand of the person who consults them, they gravely predict the 
good or evil which is to be his destiny. The women also prac- 
tise tatooing, and the figures of stars, flowers, animals, fee. which 
they imprint upon the skin by puncturation and vegetable 
juices, are ineffaceable. They live in families, and it is not rare to 
see father and daughter, and uncle and niece, brother and sister, 
fiving like beasts together. . They are suspicious, liars, gamblers, 
drunkards, cowards, poltroons, and altogether illiterate ; they 
dei^ise reli^on, and have no other creed than the fear of evil 
genii and of fatality^ They originated in the province of M-ahrat 
among the eastern Ghauts. 

The celebrated ChervfEddm assures us that Timur sullied 
his conquests by the massacre of 100^000 prisoners, Persians 
and Hindoos. The Monguls spread such terror in all parts of 
India, that great numbers abandoned that unhappy country. 
The Hindoos of the three first castes, indeed, remained firm to 
•heir country ; — their religion made it a duty : — ^but no place could 
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retain the Soudras and Farias. Th^y are sueh vagabonds thai- 
travellers have met with them in Abyssiiua, io Arabia, at 
Tzouakem in the Persian Gulf^ at Pe^ang, at Siogapeii^, at 
Malacca) at Manilla, at Celebes, at Any^, and ev^n in CbiM* 

Is ti not natural to believe that the Tsengario, who are «q no 
customed to a camp life, and exduded fircHn Hindcp oommupioa, 
should practise, or feign to {H^actise, religion wbi^ <^r^ them 
so many advantages, that they should act as fSfm »nd purveyors 
Co the Mongul armies, and that a portion of thmi should a^ 
company Timur in his long traverse through Kandahar, Persia 
and Bukidira; and after passing Uirou^ the Casfnan and Cau^ 
casian r^ions, and leaving behind them a train of detach^ 
fiunities) they should have come to a stand, aome in Bussia». 
others in Asia Minor \ that a second c(4ama should have passed 
from Kandahar into Mekran and Trakr Arabia; 4nd a third 
strayed into Syria, Palestine, and ArabiarPetrea, and should 
have reached Egypt by the Isthmus of Sues, and theiKse should 
have passed into Mauritania. 

It is not improbable that these rude travellers land^ from the 
Black Sea and Asia Minor in Europe, by the interventioa pf 
the Turks during their wars witb the Greek empire ; and it \^ 
equally probable that the first of them who came to EJurope, 
sojourned in European Turkey, as Aventine informs us, ai^ 
proceeded thenee to Wallacbia and Mcidavia. In 1417, they 
were found in Hungry, and at the conclusion of tha^ ye«r 
they were seen in Germany and Bohemia ; the next y^ir m 
Switseerland, and in 1488 in Italy. Pasquier carri^ their ori- 
gin in France to 1417, and says that they styled themselves 
Christians bom Lower Egypt, expelled thence by the Saracens, 
but that in reality they came frcan Bohemia. From France 
they passed into Spain and Portugal, and afterwards under 
Henry VIII. into England. Their hordes commonly cQuwst pf 
two or three hundred persons of both sexes. 

Although it is difHcult to explain how they acquired the name 
of Gypsies or Egyptians, it is certain they n^Ulier have an Egyp- 
tian origin, nor came from Egypt to Europe, as Cr)int« and Mun- 
ster have proved. 

Countries in which the T»0igaris or Gypsies are novp found, 
—These people constitute part of the population of all the 
countries of Europe and of a large portion of Asia. In Africa 



Digitized by 



Google 



RwtarJci on ike Gjfpsks. 'Tl 

tbey are iMind only in Egypt, Nubia, Abyssinia) Soudan and 
Baribary. They b«re ne^r appear^ in Amerka. 

Tfacy are most numerous in Spain, If«land, Turkey and 
Hungary, but especially in Tmsylvania, Mddavk, WaUachia, 
Sdaronia, Ckwiknd, Lithuania, and the Cauoa^iaii provinces. 

In England they are still pmtty nomcroos, but are found 
only m distant places, sddon ootning into the towns excepting 
in sBwH companes of two or three pemm. . In Germany^ 
Sweden and DeumariE, tbey havis beeome rare, as aho in Swit^ 
aeriand and the Low Ooontries. In Italy their numbers are di* 
minidied. In Spain U is said diat there are My dt sitty 
tfamisand of them, and in Hungary, a«oordiag lo the best infor- 
amtiDn, abowt fifty thousand. In Transylvania, they- are most 
tuimeroQS, for in a pc^lation oi 1,7£0,000 souis there are 
redeemed 104,000 Tzengaris. We do not exaggerate in eisti^ 
mating the Tsengarian or Gypsy population of Europe at nearly 
a miflion: in Africa, at 400,000 ; in India, at 1,500,000; and 
Aomt 9,000g000 in all the r^t of Ana, for except in Attade 
RiHBia, OWm, Siua, Annan and Japan, tbey are every where* 
to be found. Hence we asay deem the total p^ulation of these 
people to bejh)e millumB. 

We have thus a considerable portion of the human race 
Aiown, as it were, beyond the eommoh rigbts of nations ; so 
many men wandemg aboift fnthout any claims wMch can attach 
Aem to the soil, aioamping in places remote baok civilization, 
hmg by (heft and deeeption, and every where difflisod, not- 
wilhst ailing Ae persecution and contempt whidi are heaped 
upon them.-^. Ltmh Dcmeng De RieruO. 



ELEcmo-MAaNETic EXPERiMEKrTs. Qmmunicoted by the 

Attthor. 
C To the Editor qf^ Edinburgh Philosophical Journal, J 

, As there can be but few experiments which may not prove in- 
teresting to some part of the scientific world, I send you some 
of the particulars of one in whidi I have been lately engaged, 
in case you should think them worthy of a place in your Journah 
It was my wish to have a very powerful magazine of the mag- 
netic fluid, as a basis for some experiments intended to de- 
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ve]ope, if possible, somethiDg more of its physical naturie. Thete 
was an iron bar, of the best Scotch iron, 601b. in weight, 
rounded by the hammer from the square. It was turned into 
the form of a horse-shoe magnet, the arch at the top being a 
seQiicircle, and the sides proceeding from it in right lines, till 
their extremities i^proached to S| inches distance between:tbeir 
inner limbs. The diameter of the semicircular arch is 1 4 inches, 
that of the iroij itself 2 inches. On this was coiled copper-wire, 
of thickness varying from a tenth of an inch, its general diame^ 
ter, to one-twelfth. Thare were 36 coils put on, each of such 
a length that rather more thah 900 feet of wire embraced the 
iron. The coils were put on in three tiers ; the first tier en- 
veloped about 14 inches in length of the iron from each extre- 
mity, — the second tier covered the interval between the ends of 
the first and the spring of the arch, — and the third covered the 
arch. The first tier again consisted of 9 thicknesses of wire^ 
the second of 7, and the third of 4 ; so that the first contained 
18 coils, the second 14, and the third 4. The total length of 
wire in each coil was 10 yards, and the average length of each 
embracing the iron ^6 feet. To insulate the wire.it was not 
lapped ; the operator had no assistance, and that would have 
been an endless labour : the following method was adopted. 

The iron was first lapped with varnished silk : on this was 
coiled five lengths of naked wire, two forming the first tier, two 
the second, and the remaining one embracing the arch.: thus 
the iron had one complete envelope of wire, and as the int^rak 
between the turns of the coils averaged one-quarter of an inch, 
the wire was e£Pectually insulated from contact with itsdf or with 
the iron. The copper so put on was then overlaid with a double 
thickness of varnished ribbon, varnished in every case qfier it 
was put on.; and a second thickness of copper was coiled on, so 
that the wire fell into the interstices of the former coils. Again, 
a double fold of varnished silk was wrapped on, and the opera- 
tion was thus conducted until there were 9 thicknesses of wire 
on the first portion of the iron, 7 on the second, and 4 on the 
arch. The wire was coiled on with great tightness, by means of 
an instrument made for the purpose, similar to that with which 
sailors sheath their ropes ; viz. a block of hard wood, with a 
longitudinal channel adapted to the curved surface of the iron, 
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and a hole pi^ng through it obliquely,, through which the wire 
went. The silk envelopes and the varnish seemed not only to 
insulate the coils, but, when the varnish got fully dry, to unite 
the whole compound covering into one solid mass. As the ends 
were now to. be soldered together, advantage was taken of the 
opportunity to determine what e£^t the wire has in developing 
the magnetic fluid, according to the distance from the extremi- 
ties at which it is coiled on the iron. The ends of the three 
tiers were soldered in succession to miun conducting wires, each 
one-quarter of an inch in diameter, and the effect each time was 
observed by means of a compass needle. There were several 
galvanic batteries employed, each consisting of a single pmr of 
plates, all of the same dimensions, and charged each time with 
acid of the same strength. The needle employed was that of a 
common theodolite, hung on agate, on a circle of about 5 inches 
diameter, and graduated to inngle degrees. 

In eadi experiment the electron magnet was placed with its 
poles pointing to the zenith, and in the plane of the prism ver- 
tical ; and the compass being placed with its centre in the same 
plane, was moved due westward, when it was shifted. One part 
of sulphuric acid was mixed with 9 of nitric, and ] part of this 
nitro-sulphuric acid to 88 of water formed the acid employed. 

Experiment 1.— The first tier of coils was soldered into con- 
nexion, the centre of the needle was placed at the distance of 
4 feet from the centre of the ^agUbouring pole of th^ niaghet, 
and, on the battery being charged, the deflection %as 14*. The 
compass centre was then quickly shifted to the distance of 6 feet, 
and deflection was 7^ ' 

Experiment %. — The second tier was then soldered id, and 
on a fresh battery being charged, distance 6 feet, deflection was 
8* ; which, on shifting the needle centre to 8 feet distance, di- 
minished to V BDt. 

Experiment 8.— The arch tier was now lastly soldered in, a 
fresh battery charged, distance 8 feet, and deflection was 3^ 45' ; 
which, on increasing the distance to 10 feet, diminished to 1^ 
This last deflection, though small, was very decided and well 
defined. 

The following experiment was. next made, to ascertain difl 
ferent rdative effects of different strengths of acid. The electro- 
magnet and the needle were disposed as before, the constant disl 
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t«Aee of the needle oentre ft>o«i that of the neiglibouruig pole 
was 10 feet, md the M^nigtb df the aeid diarges was Taried. 

e f 

Ut cfaarae, 1 of acid to 40 of water, deflection 2 15 

2d do. lofaddtoSOofwatci^ do. . . S ae 

Sd do. 1 ofacidtolOofwater, do. . . 4 12 

4th do. 1 of add to 6 of water, do. . . 4 15 
Witk thif last cfaax^e stUi in, the diiteaoe was ineicaied 

to 11 feet, when deflection decreased to . . 3 45 
— ^ to 12 feet, do. do. . . 2 
■ ■ ■ ioUfeet» do. do. ... 1 15 
to 14 feet, do. do. . . 1 

There will be observed a great diqproportion between the re- 
sults of the first at these latter ^periments and the last of the 
fonoer; this the operator can only attribute to the di&rence 
between the times at whidi the two observations were taken ; 
the former having been taken some time afta: the battay had 
exerted its full energy, and the latter immediately after the bat- 
tery was charged, and while it was in its highest state of activity. 
Lastly, three of the batteries weie taken and chai^ted, 1^, two 
together connected as one pair; 2d^ the three together as one 
pan:; and, 9dy the three as a series of three pairs ; and it was 
observed that the effect produced was predst ly the same as if 
only one ptur had been employed with a chai|p of the same 
strength. Each pair consists, it should have been stated, of one 
plate of zinc, 1 foot square, oi^osed by one similar surfaoe of 
copper. 

The (^perator has not had any means of testmg fully the 
su^nsion powers of the elBctra4Bafnet; of its enormous coer^- 
cive power, however, be can g^ve a striking example. A steeL- 
bar (of cast-steel), bent into the horse-shoe form, and wdghing 
SSlb., was passed once over the poles cf the electnMnagn^t, 
while recited by a battery charged with 1 of acid t# 12 of war 
ter, and immediately the steel aiq>port»d.itsdf with ease from a 
piece of soft iron. In order to render the above experiments 
more complete, an attempt was made to ascertain the d^pn^ in 
which each successive thickness of wire contributed to the sum 
of magnetic influence excited by all together ; but it was found 
that the partial contact which the method of construction ad(^ 
ed allows of among the wires of the same tier, before they exMc 
the insulating envek>pes, int^fered with the experiments; for, 
when one wire only was introduced into the galvanic drcle^ it 
communicated the galvanic fluid to all the other members oi the 
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9001^ iier by Baer9 eont^ct It appears (o tibe operator, tkat the 
b^ way of pr^ pAring a bar for w electno^suignet of very lar^ 
si^e, would be to have i( made up of sevens} small bar^, by 
flE^^ottiag and welding. I have the honoor to be, Sir, your 
obedient servant, ^. (m. 



ON THE ORIGIN OF MEWOWC STONEfi* By F. G. FlSCBEUf 

Esq. 

AHoyo the wiUitwie pf wqoderful occurraioes wbich, within 
Qo remote period, bay« be^ paasing b tW moidL potitical, and 
€Feft io the physical world, metwrie sto»e9 unquesttooably be- 
loi^, th^ desof^it of whiioh from th^e atmo^ihere waa Ibnnerly 
{sornpr^mded amoog the number of nursery taki^ but the reali- 
ty of whiph ha9 been so triumphmtly shewn by Chladni. 

Since this singular fact has been placed beyond all doqbt by 
frequent and unequivocal observations, the ingenuity of natural- 
ists haa be^n exhausted to ei^pliun it* But every explanation 
which has been attempted, at least such as have come into re- 
pi^te, rest upon aswmptions not Iei»$ eKtraordinary than the feet 
to be explcafi^- 

CUadiai's expfamatipn aeema to have come most into vogue, 
who regarcbs th^m as insvdaJted masses wandering in h^ spaoe, 
whidi* on accidoirtalty K^oming within the sphere of the earth's 
attraction, are bom down by the force of gravity. I am not 
aware that be has any where attempted an explanatioKi of the 
ori^ of such masies, of wbi<5h there must be an immense pro^ 
fusion in the bounds of space ; they mupt, however, ba consider- 
ed either as materials £or the construotion of new worlds, or as 
th^ frflgmeots of shattered systems* unless we attach to them no 
manner of inq^ortap^ whatever. Besidw this obseurity of thrir 
origin, tb^ir pe^cnUmr^chemiqal ecmposition, in all nearly slilce, 
appears to me neiurly inexplieablf* 

The id^a of thw being pn^eoled from volcanoes in the moon> 
seems to be stiU more extravagant, although La Place has shewn, 
by computation, that the requisite velocity at the outset is not 
idtogeth^r mccmceivable. The great number of meteoric stones, 
and tho^ various directions of ibdr motions, wUch appear to 
have no relation to the position cf the mocm, cannot be msde in^ 
telligible without new and equally extraordinai^ assumptions. 
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Some have even conferred upon the North Pole an enormous 
volcano, hurling its eruptions to the distance of many hundred 
miles. But, besides the romance of this notion, it has still the 
mighty difficulty, — ^meteoric stones in general have no resem- 
blance to the ejected matter of known volcanoes. 

The least extraordinary explanation, that meteoric stones are, 
perhaps, formations of our own atmosphere, has, in our age, cre- 
dulous of wonders, attracted the least share of atttention. It is 
certainly worth while, however, to bring light to bear upon the 
subject from this quarter, for, although this method of explana- 
tion has also no small difficulty to encounter, the requisite as^ 
sumptions are not merely vague speculations, but can all be sup- 
ported, partly by established laws, and in part, at least, by an- 
alogies. Moreover, it does not exclude the possibility of its 
truth or falsehood being ascertained from future observations 
and inquiry. 

Before, however, entering upon such an explanation, it may 
be necessary to premise some general observations upon the pro- 
perties of our atmosphere. 

We should unquestionably form a veryimperfect represen- 
tation of its nature, were we to believe that it contained nothing 
more than what has been discovered by chemical analysis, which 
gives as essential component parts, oxygen and nitrogen, with 
an accidental admixture of aqueous vapour, and a small portion 
of carbonic acid. 

When we reflect how many gases and exhalations are con- 
tinually evolved at the surface of the earth, it cannot be doubt- 
ed that many matters must exist in the atmosphere which escape 
chemical investigation, either because we have no tests to denote 
their presence, or because they are in too small quantity, or^ 
lastly, because they do not accumulate in the lower regions of 
the atmosphere, where alone experiments can be instituted. 

Let us consider, in the first places how many gaseous sub- 
stances are produced continually by the combustion of all kinds 
of inflammable bodies, either by the intervention of man at in 
operations of nature. 

Let us advert farther, to the multitude of vapours from the 
imperceptible perspiration of all bodies both in the animal and 
vegetable kingdoms, which pass at every moment into the atmo- 
sphere. No one will surely maintain, that these consist of nothing 
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else than aqueous vapour. Even the odour, which most orga- 
nic exhalations emit, suffidently shews that they are not pure 
aqueous vapour. When we reflect, however, that all changes 
of organic substances are not sudden transformations, but proceed 
imperceptibly by an infinite variety of steps, perhaps the most 
just representation would be, that each oiganic exhalation i& a 
fluid vapour of a peculiar kind, the bams and chief ponderable 
parts of which consist of aqueous vapour, with which, however, 
other organic matter exists in intimate union, bearing the charac- 
ter, not so much of a chemical as organic combination. Now, 
although the existence of such be not indicated by any chemical 
tests, they render themselves nevertheless perceptible in daily 
experience. As a particular instance, aU rain and snow water 
is manifestly impregnated with organic matter. When careful- 
ly filtrated, the paper must frequently be changed from the 
pores becoming obstructed, — a proof that some slimy matter is 
contained in it, and, when frozen in a strong cold, there general- 
ly remains in the centre of the mass a small quantity of a yellow 
viscous fluid uncongealed. The strongest proof of all, however, 
appears to me to be the fertilizing powei: of rain. Such exhala* 
dons frequently accumulate so as to become a palpaUe fog, and 
the odour which this frequently has, shews plainly enough that 
it is not simply aqueous vapour. It may be allowed us to con- 
jecture, that it is the composition of such organic exhaladona 
which makes the inhalation of the air beneficial or hurtful to 
healttr, and productive of prevailing distempers. - 

But there must necessarily be in the atmosphere, not merely 
exhalations of organic origin, but also oiany inorganic matters, 
whose existence is not even conjectured, because either from their 
subtilty or small quantity they escape all chemical tests. The 
following considerations seem to place this in an interesting point 
of view. 

We are acquainted with two diftbrenit methods of produciog 
a change on bodies,*— heat, and chemical mixturew There are 
many solids that oppose an obstinate resistance to the former ; 
but certainly there are none which must not give way to the 
second, nor can any be named which in some ode chemical 
mixture shall not assume either the fluid or the aerial form. 
There is nothing which endures the action of fire so well as pure 
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cwrboii, mA j^t it aisnmes the elastie farm in carbonic dejd 
and cUpbuveted hydnogen gas. tn ike maiiiMr, wljriiur in ^Ix 
pbuAO add and in ^nlphuF^Md bydndgcn gas^ siKta in ftucfpk 
acid gaS) and sa ^ otheri. f eirtf eocamples em^ indeed, be 
giiren of metafo; it i», however, known that, in distSikig fttufia- 
tic acid oter efaty eoncatiiktg iron^ at all tines a portion of iron 
is carried dver it. The partieles of iron are^ indeed, hi thii^ ease, 
generally regarded as mech^ni^ly suspended; but I cannot 
comprehend why muriatic aeM gas, in other respects so pOwer^- 
fnl, i^ould not be equally efficient in dissolving oxide of iron 
m the acid in its fluid state. In short, it is to be apprehended, 
thaft the solvent po^iters of the acid gases have not hitherto beetil 
suffieiently ascertained : it is more than probadble, that d)ey aet 
botb en the metab and metaiKe oxides* Some chemists, indeed^ 
have ebserved that even hydrogen gafe diBKolves^a portion of 
iron* 

Be thaft as it nmy, thene are not wanting otbsr indicalioHd 
that even the metals, and that, too, at the usual tempi^aCtire, 
can assume the aerial or gaeeous fi>rrai That metals' raised td 
an extreme degree of hetrt can be volatilized, is^a fact, oAd them^ 
at least, ki general, their susceptibility of volatilizalion: BuH 
that th^ are also subject to it, however inconsiderable in degree^ 
at ^e braina^y temperature, thdr smeH appear to me miequivoL 
cally to determine ; and the green hue assumed by copper is 
ooinbustion cannot well be explained otherwise than^ by the di^ 
fusion of a fine metallic vapour. ' 

Evaporation may perhaps be assumed as dto generail kw 
of alt bodies whatever. That all fluid bodies, without ei-- 
ception^ evaporate, is undoubted; but with respect to> solids 
this- is more obscure. Ilowever, the same reason applies, as in 
the case of metals, to all bodies which emit a peculiar odour, t 
may here also appeal to a common phenomenon, which is- indeed 
usnally differently explained, but which may at lea<it deserve a 
more attentive consideration. Every one knows that in a welt 
dosed room, or press, a quantity of dust iti time aeeumulate& 
Even within a watch, fitted witik the utmost nicety, particles of 
dust shew themselves from time to time, both in the interior and^ 
on the dial-platew Whence is tliis^? It is generally explained;, 
witiiout farther investigation, by the entrance of extremely fine 
7 
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l^riieles by lbs mkiuleat cfainka and iqpertures ; and povt of k 
i^ay in this way be accounted fer. B^ there are olbt r decamp 
stances whkh point to a di£Perent oiig^]i» Where d»st i» coUect- 
^ kk (]pia0tity, for instancey in a litu'aEjr, tbnre is a ptfcidiar smell 
perceptible ; are we ncK^ henee entitled to conclude that the dual 
is rather a precipitation from the incumbent air, dnm aomethiiig 
conveyeik thither bj puBK^ mechaoical meawi ? When there is 
aaotker apartiBent adjdning to one filed with books, equally^ 
doselj shut, and left undisturbed ior am eqnid period, dmt w3i 
be found in bodi, bat nekber of the saine kind, nor having the 
same tane^t^ as ought to be the ease were it merely admitted bf 
the apertures of the doors and windows. A library present^ 
sjfaill another ai^^uoaient for this hypothesis, whkh is, that ^e p»- 
pec of the books evidiemdy undergoes, in process of tm>e, a ehe* 
mkaL cfafmge. It becomes yellow, ^able, and lighter. Un^ 
questaoBably: vUs change arises from certain coo^ponent parts of 
the paper besoming voiatile, wMch no doubt occanons the pecu- 
liar smell ; and why dioidd it be impoe^ble Aat these^ white in- 
suiqpensiooy diould be subjected to new transformations, and* at 
laet be pirecipilated in the form of fine dust ^ 

H observations* o£ this kind do not establkb the eapalsM^ of 
solid bo£es to^ become vel^atile, at the usual temperatarer it niast 
at least be conceded that tlits. hypothesis does not belong U^ i^aM 
class which are purely the offspring of the fancy; fbr it k sup*. 
potted Oft fiiK!ts ak»ie^ i^heugh k cannot be ifeduced ftoM them 
whh all tke ligonxv of logical indnctroRi 

If dik bypothesk be provkboaDy adopted, till forthev investi- 
gadon,. we^ lufe neeessarify compelled to^ fovm a very different re- 
p«esentalt«m» cC our :itiBosiA^e tliaa that generaily admitted ; 
foE tbeo^. i|ut only its ajqf^rent elements, but an inQnite variety 
oB gaees and vapours oaocaangly enkted: fnomiali fluid and soM 
bodies^ must also be adbntted as* entering into>it. 

But where do these exhabuiona remom P AmdiviAiykky that^ 
in. that part ofi the almoqfdicee submitted to t>uPe3iaasiBatfon^ we 
find only liint tracea oi soooDimtefHbte quontifieir of the»? > 
willfbrst endeavomrtoaaswer das last question^ aad^l believe tbia 
may be done in a vf&rj direct manner, by taking into oonsidera- 
tion- tbe extreme rarity oft these exhalationsi How ineompre* 
henriUy fine many of them «re, is inoontestibly exemplified by 



Digitized by 



Google 



80 On the Origin of Meteoric Stoats. 

quicksilrer. ' That it evaporates at the ordinary temperature of 
the atmosphere, every one may convince himself by daily obser- 
vation of the Toricellian vacuum. But how inconceivably mi- 
nute must this vapour be, mnce in an open vessel filled with 
quicksilver, after years, scarcely the slightest diminution oi 
weight can be perceived ! 

If a vapour be, however^ perhaps several thousand times light- 
er than the atmosphere, it must ascend with the rapidity of light- 
ning immediately on being disengaged. Should such a vapour 
have only a slight afiinity to any of the component parts of at- 
mospheric air, it will either not commingle at all, or very sparing- 
ly with it, but continue to ascend till it reach a stratum of air of 
equal rarity with itself. These vaj>ours would therefore collect in 
the upper regions of the atmosphere, and rest upon the inferior 
portions, which they would thus leave comparatively pure. 
Something ^milar may be seen in fluids having little affinity to 
each other, such as water and oils, or water and ether, where 
the lighter separates of itself from the heavier fluid, and rests 
above it. All known kinds of air unite, indeed, to form a ho^ 
mogeneous mixture ; at the same time these ffiixtui^ take pla6e 
more rapidly with some than with others, and with heavy car- 
bonic acid gas so slowly, that it remains in a stratum under the 
atmospheric air, and, if not disturbed, is very gradually dif- 
fused through it. 

What becomes, however, of these vapours and gases wTiich, 
in the lapse of ages, must have been immensely augmented^ un- 
less Nature have thef^neans of again disencumbering the atmo-"* 
sphere ? Where the accidental mixtures, whose existence is as- 
certained, are reserved, may be shewn with perfect certainty, in 
some, or conjectured with probability in others. Aqueous va- 
pour returns either in the form of rain or snow. It is not so 
evident where the carbonic, sulphuric acid, and hydrogen gases, 
and organic exhalatbos, remain, which daily, in large quantity, 
pass into the atmosphere. But it cannot be doubted that Na- 
ture applies these to the support of organic life, since it is an es- 
tablished fact that plants and animals receive part of their nou- 
rishment from the air. It has also been remarked above, that 
rains contain organic matter. But what now becomes of the ex- 
halations from metals, earths, stones, and all solid bodies, which 
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aoconfing to our hy{K)the8is, accumulate in the highest regions 
of the atmosphere P Perhaps falling stars, fire-balls, northern- 
lights, 4Emd meteoric stones, are the means by which Nature either 
transforms them into her own essence, or returns them directly 
to the earth. 

It appears to me to be very favourable to my hypothesis, that 
all these appearances universally occur only in the upper, never 
in the lower regions of the atmosphere, for which no cause couM 
be assigned were both these regions of the same nature. 

Do we attempt now to determine how and by what means Na- 
ture accomplishes the reduction of these vapours ? We enter, it 
must be allowed, on a dark domain, where we can only venture 
upon conjectures. Before, however, we can make an attempt to 
solve this question, it may be proper to obviate one of the chief 
objections against the atmospheric origin of meteoric stones. 

Such objection is taken from the greatness of the space requi- 
site to furnish materials for the formation of a stone of consider- 
able ^ze* The known masses of iron in Siberia and Chili, which 
thave the character of meteoric stones, weigh more than 1000 lb., 
and one newly discov^^d in Brazil is estimated at 14,000 lb. 
Would not, it may be demanded, the formation of such a stone 
exhaust a space equal to an entire ocean of air, and put the 
whole atmosphere into commotion ? 

This difficulty disappears when we begin to reduce the matter 
to measure and number. The air is, indeed, in small masses, 
very light; but masses of moderate dimensions are heavier than 
might at first be supposed* It may be calculated from the very 
accurate experiments executed by Messrs Biot and Arago, that 
a cubic Prussian foot of air, at zero of Reaumur, and barometer 
588 inches, weighs nearly 9\ loth* Prussian. Hence it follows, 
that a single cubic rood f weighs about 148 lb., consequently more 
than 1^ cwt. Did meteoric stones originate in the lower regions 
of the atmosphere, very moderate space would therefore be suf- 
ficient for their formation. The air, however, in the upper re- 
gions, where said meteors are generated, is very much rarified ; 
. and this also must be taken into calculation. Since the barometer 
.on the most elevated mountains, consequently about the height 



* Loih equal to half an ounce. 
f Hood equal to 11 Paiis feet, 7 inch. 2 lin. 
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of a Germarimile (♦§ EngHsh)^^ sinks to 14finehe8j the isttr bas 
A&B only half the spedfic ^kvity, as/at the level of the sea« 
Now, i£it beaisiinied that the density, of the ani'decreaBesingeo- 
fi&etrickl prejgreBsioa^ itmay ea^y ix calctthtedtlmt, at theh^^^t 
of 10 German miles, it will be a thousand times, and at 20 Ger- 
man miles mote than a nnUHm^ times^ r&rer than at the earth^s 
Yttrface. If> therefore, a tsohic rdodof air weighs 148 Jb. i^ the 
6i^&ce,at.alieigfatiof 10 asil^ (47 EiKglisb^aboat lOGO cubic 
roods, and at a hei^t df 20 inile» (98 Engli^) L(0OO,OOOcalNc 
rodds will have an' equal weight. Thede are t^ulylarge num- 
bers;, we >will, bowe^i|C9^ nake them still larger. - CMir bjrptiithesi^ 
authorised us indeed to assume that the atmbf^phcft^, at sudi 
faeigbts, consists almost entirely of sueh vapours^ w^ will not, 
however, take advantage ^f this^ but appose that it there eon- 
tains-only a small proportion of fofdgti ga^es, tot example, a 
jE7rpr»7ife,w-then a thousaoidi million ')cubi(^ roods, only about the 
eighth part of a cttbic Getmati mik (^ £k)^i8h),^at a height of 
£0 miles (9B En^sh), wtiuld iiowtain 148 lb: of thife foreign mat- 
X€t.* Thi^^pace, btbught votd a sphmca) form; wduld have a 
Quieter i)f 1240 roods^ Uui, as se^ti ft'om the earth, would dnly 
appear under, an ^angle of 3^% and thir^spade would afford matter 
sufficient for a meteoric %tone of M8Jb;> Ei^n a q)a06 a hundred 
times larger, which would certain tnatefiakr for a m^ebric stone 
of 14,800 lb. would, at the height of 20^ German miles, as seen 
from the earth, only appear under an an^eof iKymewbat i»ore 
than 16^ This method of calculation gives sOMoe sbrt of cbnoc^ 
tion of the minuteneiss xtf such spaced, compared nt^itSi the im- 
measural^ extent of the atmosphere in these regicfAS. 
. It is also easy to conceive that e^en a moi»^)itffry annihila- 
tion of such a body of -air, cooM scarcely put the atmosphere 
into agitation. It would, indeed, occasion violecrt <a>mmottoiYs 
11^ the upper regions, but, oti aceounrt ^f the mtfdi great^ 
i^arityofthe air, it is fitot very probabtfe that any movement could 
he produced thereby in the low6r regions Of the fitmospheVe. 

But how, and by what agetots, dre such vapours induced to 
return again to the sc^id foirm ? Since electricity plftys sKch an 
impohant part in the atmosphere, and its infltcence iti all ttie- 
teoric phenomena is either recognised, or, with probabiU^,> as- 
sumed by philosophers ; it is natural to havd recdureef h^e, in 
the first instance, to this great arid w-ondetfiil agent. Il inay, 
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pieifiiajpsyt $arve' as a recooiinetidatibn/to owe liypodiems,' that, 
bdog received as the true cme, it appears to throw light on a 
very dark subject — ^the origin and changes of ^ electricity of 
the.atpopphbre* For, if the extremely minute v^tile particles 
c^'fsoMd bodies, sfsoend without mixture, aiul with extreme rapi« 
dityi lon'iukM^nt.of their lightness, through the under strata of 
aiF, both the most powerful means of exciting ^etricity^— 
{tiotoQB of 4x«idai^sg and nonconducting bodies, ^nd contact of 
keOerogeneonsisu^itaoces, are i«i constant operation during their 
motiohaipoFacds. > Henoe the cheoigeof the eleetriisity of the air. 
And since a highly rarified air is k good conductor for both 
Idndsiof, .elee^city, it appears iia|ui^l^ that^ in the superior 
rigiQn%isonatimefii the one ^nd tsometidies the other may accu- 
>iiulate,.till;tb^Jhaje'aequiredsEfifeient force ito produce great 
dtmiis^ . These e&ots may^ be of ^ery dii^nt kinds, ^ther ac- 
Gorcfiiig tqthe^^amctyof vapoursfwinch may have ai^semtiled in any 
particulaar ^^ase^ or>thei£lfer«ot' nature of the excited electricity. 
Phik>sQf)l^ers almoBt witfa^iintrersad consent hold the Northern 
Li^tsjfiir electrical pbenooi^ia ; our thypothesis would shew 
that the so^-termed'^artificiai a»rorff, is, in reality, siimlar to the 
natural, and it appears even to assign the reason why these 
phenomena chiefly .{Nredominate^r.' the polar regions; Since, in 
the lower strata of air, where our electrical experiments are con- 
ducted, only an inconfflde^aUe portion of the exhalations from 
solid bodies ia contained^ it is not improbable that these lumi- 
nous appearances take place only when the electricity is accumu- 
lated in a comparatively piire rarified iU;moi^ere^ to which, on 
the contrary, heterogeneons nnxtures are unfavourable^ Unques-^ 
tionably, however, the Mraospbe^e in the polar regions is freer 
flrom exfaalaticMis from solid bodies, than in the temperate and 
torrid zones; partly because, in the colds of the ndrth, exhala- 
tkm&go on slower, and in less q«iantity ; partly because there 
the under .stratk.of air are almost, exclusively in contact with 
water and ice ; and partly, in fine^ because there, there is little or- 
ganic life, little corruption or coidbustion. We are, therefore, 
entiUed to assume that^ ab&ve the Polar zones, the higher re- 
gpms of the atmosphere are extremely pire, since,^ during in- 
tense degrees of cold^ only a very small quantity, even of aque- 
cms vapour, can be generated. Metallic and eatthy exhalations 
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appear to exist there only in yery email proporticm, and it is 
only, perhaps, the constant tendency of the atmosphere to ax% 
equilibrium which conveys any thither. 

In many places inflammable gases, perhaps hydrogen, may 
ascend to the higher regions. Do they find there others with 
which they have little affinity, little or no union will take place* 
But, by the movements which indubitably occur in these higher 
regions, such vapours may be arranged in extended strata, and, 
when they are inflamed at the one extremity by an accumulated 
electricity, become falling stars, or, when the accumulation is 
very great, form larger fire-balls. 

Lastly, at times, a great quantity of metallic vapours, or such 
as are the products of earthy matters, may be here and there col- 
lected, and then, by an accumulated electricity, be determined to 
return to the scdid state, which would be the origin of meteoric 
stones. And we have shewn above that the spaces requisite for 
the formation of very heavy masses, are indeed great, abstractly 
considered, but yet form a proportiqpally small part of the 
aerial regions, and hence, in the great operations of Nature con- 
nected with the atmosphere, do not exceed the limits of proba* 
bility. 

But how comes it that such vapours, on their return to the solid 
state, do not resolve themselves into an infinitely fine dust, instead 
of being precipitated in large compact 'masses? This appears to 
me to be the natural consequence of the properties of the matters 
themselves. In solids, the attraction of cohesion is beyond cojppa^ 
rison greater than their gravitation ; in fluids, on the contrary, it 
is less in the same proportion. Hence, when a fluid is precipitat- 
ed, as water in rain, each particle, when formed, will obey the 
law of gravitation, consequent!}' descend, and, only in the act of 
falling, be augmented by the running of several into each other. 
But, if that which is precipitated or formed be of a solid nature, 
a very large quantity of cohesive power is set free, at the mo- 
ment of transition, which must necessarily draw together into 
one mass, all the gaseous matter. To this also is to be added 
the consideration, that the same matter, which, as an elastic 
fluid, occupied a space of many thousand cubic roods, on being 
reduced to the space of a few cubic, inches, gives out a great 
quantity of heat- Hence the solid body cannot fail to be» at the 
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outset, in a high degree of ignition. It passes, therefore, with- 
out doubt, in a melted state, though probably only of moment- 
ary duration, from the elastic to assume the solid form, by which 
the consolidation of the mass is rendered still more comprehen- 
^ble. 

In what way electricity operates this reduction I venture not to 
determine. But it is easy to perceive that the obscurity which 
here reigns, does not arise from the vagueness of our hypothe- 
sis, but from our still more deficient knowledge of electricity. 
For it is obvious, if we knew with certainty how electricity acts 
upon every species of matter, in all circumstances, we could at 
once determine, with <;onfidence, for or against our hypothesis. 

It seems to me, however, that all the observations of whatever 
kind hitherto made on electrical phenomena, fall quite naturally 
in with our hypothesis, and we proceed, therefore, to examine 
some of these more* in detail. 

We remark, then, the similar composition of all meteoric 
stones, explained by no other hypothesis. According to ours, 
it necessarily follows that the exhalations which ascend from the 
earth are always the same, and that only the relative quantities 
of their admixture are varied by currents in the atmosphere. 
We hence ascertain also why these atmospherical productions 
are of quite a different nature, from the concretions found in the 
interior of the earth. 

Perhaps an objection may be brought against our hypothesis, 
that in all meteoric intones, certain metals (nickel, for example) 
occur which are not found any where but in small quantity, and, 
for the most part, at some depth. But why should not Nature 
be able to form such metals, since we must admit that she pos- 
sesses power, in many other cases, to produce metals out of sub- 
stances not metallic i 

Farther, fire-balls move with the greatest velocity in all direc- 
tions, nay, according to Chladnf s observations, sometimes even 
upwards, which certainly it would be difficult to reconcile with 
an origin distinct from the earth. Since, according to our hy- 
pothesis, the reduction of a quantity of vapour takes place with 
extreme rapidity, or rather momentaneously, while the entire 
mass aggregates into a very small place, it is to be supposed that 
the greater part of the particles must be put into very violent 
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motioD/ In the.formiiig mass, all these movementd combine t6- 
^tbcr ia a simple impulFe, the direcddn of which may vary ibdei 
finitely, according to the poBition the vapours tnay ha^e before ajid 
during tlie. reduction*. For ex&mple^ dhduld they, b(^fbre theii- 
reduction, have arranged themselves in a vertical column, the 
ignition may proceed either from above or below, and' csonse- 
quiently, the mass may move eitlier perpendiculiirly upwards or 
downwards. The same explatkationj it is obvious, may apply to 
all tbe cases. 

In the first number rf Gilbert's Annals fof 1817, p: 91, 
there ia a paper l^ Chladni in which this indefiitigabfe inqui Her 
agiun mei^tions a nmnbierofdbsenf&tion^ whcfrice it indul^itiably 
appears .that'fire-baU»liave (^ten a bounding motion^ similar to 
locketsu . Tbb ^jDearance becomes conceivable when we reflect 
that, in; the parfeot slate of ignition, affecting the whole mass, 
new decompositions and internal changes ^may proceed \irithoiit 
imemiptiOD. ^ If, during the first reduction, (which is not an 
effect of heat but of electrici^^so that the ignition of the meteor 
is not the ^oausehtit the consequence (^ its formation), substances 
have been found internally which are susceptible, of being vola- 
tilized by heat, explosions may take place, by which either the 
wholes a& is frequently the case, will be dispersed ; or, as al«o 
happens, the exploding matter issuing from one oi* more aper- 
tures through which it forces itself, will -assume the appear* 
ance of strteams of fir& But such exploinons must, at the same 
time, also diangethe direction of • the tfiolion, and when many 
succeed each; other in a short interval, such a bounding motion 
may well be supposed to arise. In the April number of Gil- 
berths Annals, for 1818, page ^99, Chladni mentions a fire-ball, 
accurately observed and described, of 17tb July 1771, "which, 
after descending, exploded, and then rose anew. 

But the most singular circumstance appears to me to be one 
which Chladni' has published in the Annals^ for 1817, No. 1, 
p. 96, which redounds very inuch to the honour of his unbiassed 
love of truth, since it is not very favourable to his hypothesis of 
the origin of meteoric stones. He remarks, whenever any one 
has had an apportunity of observing such a phenomenon from its 
first commencement, it has generally, at the place, been preced-> 
ed by a very extensive flash of light, of which a striking exam- 
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pie is given m^ a note> p. 97. To reconcile -Uiis apfjeftrahce 
with his 'hypoihesisy he supposes the mass, in this hisumce, tjq 
have-reached the atmosphere in the stated dtist^ and then first 
to have been formed into a compact fire-ball, on this body of 
dust becoming inflamed by its entrance into the atmosphere. I 
doubt whether this supposition. can be. maintained; fbritap- 
' pears to me incomprehensil^e how: .this . doud: of dc^ should be 
united into one body, although each particle were meked, since 
tbe attraction, of cohesipp, which alone could bring about such 
a coDcei^ti;ati4»i|,only pper^ate^ei when.in -ci^iiM^ct, orat iqcpnceivr 
jaji^ly shqrt: .dist^pces^ but which, at the sipallest fi^e ^list^ce; is 
^nq^^p^rably weaker ^han gravitation^ Sju^ a concentration 
cou^d,^ therefore, only be^ected.by.fiopae lo^ternal power acting 
piecii^ipally . to bring the particles into contact. It is not at all 
intellig^le, however, whence such a power can be derived, e»- 
p^ally since the glowing, heat of the separate particles must ne- 
cessarily produce a pressure of the air in all directions. On the 
contrary, this appearance caincide9 so well with our hypothesis^ 
itbat it seems as if nature had been observed in the great laborar 
jtory of the atmospberei in the act of forming a fire-ball or xpe*- 
teoric stone. For should one kind of electricity have sufficiently 
ficcumulated at any particular place, and vapours at same time be 
present, susceptible of re4uction by electricity, unquestionably 
the first effect would consist in the electricity being diffused with 
the rapidity of lightning through the whole, and making it lu^ 
minous by the commencement of the reduction, whereby a faint 
but extensive illumination must be produced. Such an exten^ 
sive illumination having, it may be, a diameter of several de- 
grees, may^ as has alrei^y been- shewn at a height of perhaps 
mpre than twenty miles (93 £ng.), contain matter for the great<- 
est meteoric stones. The illumination, however, cannot be of 
long continuance, ,for, as soon as the reduction is comjdete, the 
attraction of cohe^n, on account of the intimate connexion of 
all parts of the vapour, would then act with its whole force, and 
speedily collect the whole into a compact body. 

I confess, therefore, that my hypothesis of the origin of me- 
teoric stones, notwithstanding many remaining difficulties, ap« 
pears to me to be more satisfactory than every other, partly be^ 
cause it presupposes nothing miraculous, nor beyond the reach 
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of analogy, partly also because it seems to afford a solution not 
merely conoeming meteoric stones, but every spedes of highly 
elevated luminous meteoric phenomena. — Berlin Memoirs. 



ON THE DEVELOPMENT OF HEAT IN THE FLOWERS OF THE 
CALADIUM PINNATIFIDUH. By Dt E. H. SCHULTZ qf 

Berlin. 

In the botanical garden at Berlin there is a very large plant 
of the Caladium pinnaiifidumf which yearly during spring and 
the first half of summer, produces from twenty to thirty and 
more flowers. The powerful vegetation of this plant induced 
me, in the year 1826, to make some experiments in order to as- 
certain the temperature of one of its flowers, on the supposition 
that here as well as in many species of the genus Arum, an eleva- 
tion of temperature would be observed. This was confirmed 
by an observation which shewed that while the hot-house was at 
a temperature of 15° R. (61M Fahr.), I saw the thermometer 
rise from four to five degrees when placed in connexion with the 
flower. The observation made at that time, I took occasion to 
insert in the 2d Volume of the work " Die Natur der lebendigen 
Pflanze,'* p. 224. To the above I added only that which 
agreed with other observations,^ that the part of the calyx, upon 
which the stamina are placed, became the warmest ; that also the 
whole of the interior of the flower became warm; and that 
here likewise the temperature again decreased as the flower 
decayed. M. J. N. Link, who at a later period renewed the 
investigation upon the same plant, could observe no elevation of 
temperature; and subsequently Professor Groppert of Breslau 
thought himself entitled to consider the said elevation of tem- 
perature as doubtful. 

I had an opportunity this year, during the flowering period 
of the Caladium pinnatifidum, of observing the above phenome- 
non anew, and consider it of sufficient importance to be pub- 
lished. 

The flowers of the Caladium pinnatifidum quickly decay, «. e» 
in the space of about twelve hours ; so speedily, indeed, that 
the culminating point in the development of the flower is be- 
tween eight and ten o^clock in the evening. The flowers which 
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open tovrards mid-clay, on the morning of the fcJlowing day ap- 
pear completely decayed, and again inclo^ in the colourless 
spathe. During this period of the flower the elevation of tem- 
perature falls, and at every other time of the day, the flowers 
show only the temperature of the surrounding atmosphere ; so 
that Link, not having been attentive to this circumstance, did 
not find the above elevation of temperature, having measured 
the temperature of the flower only at mid-day. Thus far I re- 
member, in the year 1826, I measured the temperatui'e between 
six and seven oVlock in the evening, without, however, being 
particularly attentive to the period of the flower. 

On the 1st of May this year, at mid-day, I had one of the 
flowers, which was beginning to burst, cut off from the plant, 
and found before and immediately after the separation, that the 
temperature of the flower was completely the same with the 
temperature of the air in the hot-house. I took the flower 
home with me, and placed it with the cut end of the stalk in a 
glass of water, in order to observe the phenomena during the 
period of its blooming. The temperature of the room was 1S° 
R. (61^2 Fahr.), and the flower had likewise the same tempera- 
ture until about five o'clock in the afternoon. About six o'clock, 
the flower, which had been previously without any smell, gave 
out a very powerfbl odour that reminded me of trying the tem- 
perature. This had risen ^; for that of the flower was 15^ 
R. (66M Fahr.) At seven o'clock the temperature had risen 
to IT (70^.2 Fahr.) At eight o'clock to 19° (74^7 Fahr.) ; 
half-past eight, 19i° (76° Fahr.) At nine o'clock 20^ (78° 
Fahr.) At ten o'clock 21 J ^'(Sl*' Fahr.) ; and this appeared to be 
the greatest height, since there seemed to be no farther increase 
up to eleven o'clock. During this elevation of temperature, the 
disengagement of the odour likewise increased ; this became so 
powerful that the whole room was impregnated with an atti- 
moniacal vapour. In the morning the temperature of the flower 
had again fallen to the temperature of the air. During the fol- 
lowing evening no further elevation of temperature was mani- 
fested in this same flower. But, on the contrary, with other 
flowers which bloomed at a later period upon the same plant, 
there was the same gradual elevation of temperature and disen- 
gagement of odour, which afterwards, during the evening and 
night, impregnated almost the whole of the sir in the hot house. 



Digitized by 



Google 



90 Mr Whe weirs Address to the British Association 

When this observation is oompared with that^Xamarpk apd 
Senebier upon the Arum Itaiicum, and of Hui>er upon^eAxuin 
xrordifoliuiu, there.appears'a Hiost striking difference in .thcLp4- 
riod of tfaje disebgtgementof the caloric ; likewise io thequaotity^ 
of caloric, which in ithe ease of the Arum cordifolium rose fffom 
19° to 44°, therefore 25°. Senebier found in Geneva the highest 
temperature in the Arum ItaJicum. to be.develpped.ftt ft.qiiajrter 
before seven in the evening. On the contrary, acoordi^ to Bpry 
de St Vincent, the greatest elevatioi) of temperature of the Arum 
cordifolium in Madasgacar shows itself in the, morning,. after 
sunrise about ^even o^clock; ^d from eight o*ckKk the tem- 
perature gradually declines until the flower decays : so that in 
the evening the temperature of the flower differs but little from 
that of the atmpsphere. 

The CaladiuQ). ^nnatifidum, which in Berh'n shows tl^ 
highest temperature of its flower ^bout ten o^clock in the even- 
ing, grows wild in the shady forests of Caraccas. Hence it is 
possible that the periods of its disengagement of caloric, as well 
as the periods df it& blooming, generally regulate themselves ac- 
cording to the- peculiarity of the vegetation of the plant, as well 
as according to the climate of its native country. 



ADDRESS DELIVERED IN THE SENATE-HOUSE AT CAMBRIDGE, 
JUNE 25. 1833, ON THE OCCASION OF THE OPENING OP 
THE THIRD GENERAL MEETING OF THE BRITISH ASSOCIA- 
TION FOR THE ADVANCEMENT OF SCIENCE. By the BcO. 

W. Whe WELL J M, A. Fellow and Tutor of Trinity Col- 
lege^ and one of the Secretaries of the Association, 

The British Association for the Advancement of Science, meets 
at present under different circumstances from those which ac 
companied its former meetings. The publication of the volume 
^containing the Reports applied for by the meeting at York, in 
1831, and read before the meeting at Oxford last year, must 
affsct its proceedings during our sittings on the present occasion ; 
and thus we are now to look fot the operation of one part 'of 
the machinery which its founders have endeavoured to put in 
action. Entertaining the views which suggested to them the 
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«h&B6 and plan of the Astociation, tb«y tnmt iieeds hopo that 
such an event as thiu ptibiibaticm'ifil) exerdse abeilefibihhfaiflu-' 
ence upon its future caveer. 

This hopd is derivcd^theyitrust, fromnnoi ^stonAry vtf pte^ 
sumptuous nbtkins of whktinstitutioiMi'and'assbdatiotis' dan' ef- 
fect. Let none suppose that we ascribe to assembled Aumberd 
and conjoined labours extravi^nt pow»s and privileges intfae 
promotion of science ;-^that we believe in tfce omnipotence <rf k 
pariiament of the scientific world. We know that the progress 
cf discovery cannomore be suddenly aeceterated'by a word of 
command uttered by a multitude, than by a single voice.^ There 
is, as was long ago said, no royal ro^ to knowledge-^-nd po*. 
sibility of shortening the way, because fae who wishes to travel 
along it is the most powerful one; and just as little is there any 
mode tif.r making it shorter; because they who press forward are 
many. We must all start from our actual position, and we can- 
not accelerate our advance by any method of giving to ea^h man 
his mile of the mar^h. Yet something we may do : we niay 
take care that those who come ready and willing for the road, 
shall start from the profScr point am^l in the proper direction ;— • 
shall not scramble over broken ground, when there is a causeway 
parallel to their path, nor set off confidently from an advanced 
point when the first steps of the road are still doubtful ; — shall 
not waste their powers in struggling foa*wards where movement 
is not progress, and shall have pointed out to them all glimmer- 
ings dl light, through the dense and deep screen which divides 
us from the next bright region of philosophical truth. We can- 
not create, we cannot even direct the powers of discovery, but 
we may perhaps aid them to direct themselves ; we may perhaps 
enable them to feel how many of us are ready to iadmire their 
success; and willing, so far as it is possible for intdlects of a 
conimon pitch, to minister to their exertions. 

It was conceived that an exposition of the recent progress, the 
present condition, the most pressing requirements of the princi- 
pal branches of science at the present moment, might answer 
some of the purposes I have attempted to describe. ' Several 
such exporitions have accordingly been presented to the Associa- 
tion by persons selected for the task, most of them eminent foir 
their own contributions to the department which they had to re- 
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view ; and these are now accessible to members of the Assocda- 
tion and to the public It appears to be suitable to the design 
of this Body, and likely to further its aims, that some one should 
endeavour to point out the bearing which the statements thus 
brought before it may and ought to have upoiu its future pro- 
ceedings, and especially upon the labours of the meeting now 
begun. I am well persuaded that if the President had taken 
this office upon himself, the striking and important views which 
it may naturally suggest would have been presented in a man- 
ner worthy of the occasion : he has been influenced by various 
causes to wish to devolve it upon me, and I have considered 
that I should show my respect for the Association better by at- 
tempting the task, however imperfectly, than by pleading my 
inferior fitness for it. 

The particular questions which require consideration, and the 
researches which most require prosecution^ in the sciences to 
which the Reports now before you refer, will be offered to the 
notice of the Sections of the Association which the subjects rie- 
specUvely concern, at their separate sittings. It is conceived 
that the most obvious and promising chance of removing defi- 
dendes and solving difficulties in each subject, is to be found in 
drawing to them the notice of persons who have paid a conti- 
nued and especial attention to the subject. The consideration of 
these points will therefore properly form a part of the business 
of the Sectional Meetings ; and all members of the Association, 
according to their own peculiar pursuits and means, will thus 
have the opportunity of supplying any wanting knowledge, and 
of throwing light upon any existing perplexity. 

But besides this special examination of the suggestions which 
your Reports contain, there are some more general reflections to 
which they naturally give rise, which may perhaps be properly 
brought upon this first Greneral Assembly of the present meet«* 
ing ; and which, if they are well founded, may preside over and 
influence the aims and exertions of many of us, both during 
our present discussions and in our future attempts to further the 
ends of science. 

Astronomy, — There is here neither time nor occasion for any 
but the most rapid survey of the subjects to which your reports 
refer, in the point of view in which the Reports place them before 
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you. AHronomy^ which stands first on the list, is not only the 
queen of sciences, but in a stricter sense of the term, the only 
perfect science ;•— the only branch of human knowledge in which 
particulars . are completely subjugated to generals, effects to 
causes ; in which the long observation of the past has been, hj 
human reason, twined into a chain which binds in its links the re-> 
motest events of the future ;— in which we are able fully and 
clearly to interpret Nature^s orades, so that by that which we 
have tried we receive a prophecy of that which is untried^ The 
rules of all our leading facts have been made out by observationt 
of which the science began with the earliest dawn of history ; the 
grand law of causation by which they are all bound together has 
been enunciated for 150 years ; and we have in this case an ex-^ 
ample of a science in that elevated state of flourishing maturity, 
in which all that remains As to determine with the extreme of 
accuracy the consequences of its rules by the profoundest com* 
binations of mathematics, the magnitude of its data by the mi- 
nutest scrupulousness of observation ; in which, further, its claims 
are so fully acknowledged, that the public wealth of every na- 
tion pretending to civilization, the most consummate productions 
of labour and skill, and the loftiest and most powerful intellects 
which appear among men, are gladly and emiilously assigned to 
the task. of adding to its completeness. In this condition of the 
science it will readily be understood that Professor Airy, your 
Reporter upon it, has had to mark his de^derata, in no cases 
but those where some further development of calculation, some 
further delicacy of observation, some further accumulation of 
exact facts, are requisite ; though in every branch of the sub- 
ject the labour of calculation, the delicacy of observation, and 
the accumulation of exact facts, have already gone so far, that 
the mere statement of what has been done can hardly be made 
credible or conceivable to a person unfamiliar with the study. 

One article indeed in his list of recommendations to future 
labourers read at the last Meeting of the Association, may ap- 
pear capable of being accomplished by more limited labour than 
the rest: — the determination of the mass of Jupiter by observa- 
tions oS. the elongations of his satellites. And undoubtedly^ 
many persons were surprised when they found that on this, so- 
obvious a subject of interest, no measures had been obtained 
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s^dee thos^ which li^outwi took at the request of Newton. Yet 
cm this case^ if ,aa accMracy and certainty worthy of the present 
condition of A$ti?onomy were to be lumed at, the requi^te ob- 
servatioQs could not he few nor the calculation easy, when it is 
considered in how onnplex a manner the satellites disturb eadi 
otber^s motions. But the Meetingwill learn with pleasure that 
the task, which he thus pointed out to others^ be has himself in 
the interveniog time executed in the most complete manner. 
He haa weighed the mass of Jupiter in the way he thus recom. 
mended ; and it may shew the wonderful perCeetion^f such as* 
tronomical measures to state, that he has proved with certainty, 
that this mass is^more than ft^ and. less than 823 times the mass 
of the terrestrial globe on which we stand. 

Such is A&troBomy ; but in proceeding to otbar sciences, our 
condition and our task are of a far different kii^. Instead of 
developing our theories, we have to establish them ; instead of 
determining, our data and rules with, the last accuracy, we have 
to obtain first approximations to them. This indeed, may be 
asserted of the i^xt subject on the list, though that is, in its 
piin^Ies, a bcsmch of Pbyncal Astrosiomy ; fbr that alone of 
all the branches of Physical Astronomy had been almost or aU 
tog^er neglected by men of sconce. I speak of the science of 
the Tides. Mr Lubbock -t^naainated his Report on this sub- 
ject, by lamenting in LaplaceV words this unmerited neglect. 
He himself in En^^and, and Laplace in FraQce, vf&ce indeed 
the only mathematicians wli^o had applied themselves to do some 
portion of what was to be done with respect to this subject. 
Since our Meeting last year, Mr Dessiou has, under Mr Lub- 
bock's direction, compared the tides of London, Sheemess, 
PortsQiouth, Plymouth, Brest, and St Helena; and the compa- 
rison has brought to light very remarkable agreements in the law 
which regulates the time of high w^ter, agreements both with 
each other and with theory ; and has at the same time brought 
into view some anomalies whic^h will give a strong impulse to 
die curiosity with which we shall examine the records of future 
observations at some of these places and at many others. I may 
perhaps here take the liberty of mentioning my own attempts 
since our last Meeting, to contribute something bearing on this 
departmertl. It appeated to me that our knowledlge of one par- 
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ticular branch of tbis sub^t? the motion of the tide- wave ia all 
parts of the ocean, was: ip 8uch a condition, that by collecting 
and arranging our existing materials, we should probably be 
enabled to procure abundant and valuable additions to them. 
This, therefore,,! attempted to do; and I have embodied the 
result of this attempt in an " £ssay«toward5 a First Approxima- 
tion^ to a Map of Cotidal Lines,*" which is now just printed ia 
the Transactions of the Uoyal Society of London. If the time 
of the M^iog allows, I would willingly f^ce before you the 
views at which we have now anived,.and the direction of our 
labours which these suggest. 

. In the; case of the science of tides, we have no doubt about 
the general theory to which the phenomena are to be referred, 
the law of pniversal gravitation ; though we still desiderate a 
cjear application of the theory of the details. 

i?^^*.^— In another subject which comes under our review, the 
scieooe of Light, the prominent point of interest is the selection 
of the general theory. Sir David Brewster, the author of our 
Bi^ort on this subject, has spoken- of " the two rival theories of 
lighV' which are, as you are aware, that which makes light to 
^^B^ist in material particle^ emitted by aluminous body, and that 
tvbich makes it to consist in undulations propagated through a 
statjonary ether. The rivalry of these theories, so far as they 
can now be said to be rivals) has been by no means barren of in- 
letest and instruction during the year which is just elapsed. The 
diseus^ns .w the undulatoiy theory in our scientific journals 
bsimbeea a^knajted, and cannot, I think, be considered as having 
fcft.tbe subject where th^ found it. The claims of tlie undula- 
tcry theory, it will be rec(Jlected, do not depend only on its ex- 
pfadning the facts which it was originally intended to explain ; 
bat on this,T-^Et the suppositions adopted in order to account 
for one set of facts, fall in most wonderfully with the supposi- 
tions requisite to explain a class of facts entirely difierent ; in 
the same manner as in the doctrine of gravitation, the law of 
force which is derived from Ae revolutions of the planets in 
their orbits, accounts for the apparently remote facts of the pre- 
cession of the equinoxes and the tides. To all this there is no- 
tfatng corresponding in the history of the theory of emission ; and 
HO one, I think, well acquainted with the subject, would now 
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assert that if this latter theory had been as much cultivated as 
the other, it might have had a similar brilliant fortune in these 
respects. 

But if the undulatory theory be true, there must be solutions 
to all the apparent difficulties and contradictions which may oc- 
cur in particular cases : and moreover^ the doctrine will probably 
gain general acceptance, in proportion as these solutions are pro^ 
pounded and understood, and as prophecies of untri^ results 
tixe delivered and fulfilled. In the way of such prophecies few 
things have been more remarkable than the prediction, that un- 
der particular circumstances a ray of light must be refracted 
iiito a conical pencil, deduced from the theory by Professor 
Hamilton of Dublin^ and afterwards verified experimentally by 
Professor Lloyd. In the way of special difficulties, Mr Potter 
proposed an ingenious experiment which appeared to him incon- 
sistent with the theory. Professor Airy, from a mathematical 
examination of this case, asserted that the facts, which are in- 
deed difficult to observe, must be somewhat di£Perent from what 
they appeared to Mr Potter ; and having myself been present 
at Professor Airy^s experiments, I can venture to say, that the 
appearances agree exactly with the results which he has deduced 
from the theory. Another gentleman, Mr Barton, proposed 
other difficulties founded upon calculation of certain experiments 
of Biot and Newton ; and Professor Powell of Oxford has point- 
ed out that the data so referred to cannot safely be made the 
basis of such calculations, for mathematical reasons. There is 
indeed here also one question of fact concerning an experiment 
stated in Ne,wton''s Optics : in a part of the image of an aperture 
where Newton''s statement places a dark line, in which !Mr Bar- 
ton has followed him. Professors Airy, Powell, and others have 
been able to see only a bright space, as the theory would re- 
quire. Probably the experiments giving the two diffisrent re- 
suits have not been made under precisely the same circum- 
stances; and the admirers of Newton are the persons who will 
least of all consider his immoveable fame as exposed to any 
shock by these discussions. 

Perhaps, while the undulationist will conceive that his opi- 
nions have gained no small accession of evidence by this exem- 
plification of what they will account for, those who think the ad- 
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▼ocfttes of the theory have advanced its claims too far, will be 
in some degree conciliated by having a distinct acknowledgment, 
as during these discussions they have had, of what it does not 
pretend to expliun. The whole doctrine of the absorption of 
light is at present out of the pale of its calculations ; and if the 
- theory is ever extended to these phenomena, it must be by sup- 
plementary suppositk>ns concerning the ether and its undula- 
tions, of which we have at present not the slightest conception. 

Heai. — There are various of the Physical subjects to which 
your Reports refer, which it is less necessary to notice in a general 
sketch like the present. The recent discoveries in Thermoelec- 
tricity, of which Professor Gumming has presented you with a re^ 
view, and the investigations concerning Radiant Heat which have 
been arranged and stated by Professor Powell, are subjects of 
great interest and promise ; and they are gradually advancing,*by 
the accumulation of facts bound together by subordinate rules, in- 
to that condition in which we may hope to see them subjugated to 
general and philosophical theories. But with regard to this pro* 
spect, the subjects I have mentioned are only the fragments of 
sdences, on which we cannot hope to theorize successfully except 
by considering them with reference to thdr wholes ; — Thermo- 
electricity with reference to the whole doctrine of electricity ; 
Radiant Heat with reference to the whole doctrine of heat. 

Meteorology. — If the subjects just mentioned be but parts of 
sciences, there is. another on which you have a Report before you, 
which, though treated as one science, is in reality a collection of 
several sciences, each of great extent. I speak of Meteorology, 
which is reported on by Professor Forbes. There is* perhaps, 
no portion of human knowledge more capable of being advanced 
by our conjoined exertions than this ; some of the requisite ob- 
servations demand practice and skill ; but others are easily made, 
when the observer is imbued with sound elementary notions ; and 
in all departments erf the subject little can be done without a great 
accumulation of facts and a patient inquiry after their rules. 
Some such contributions we may look for at our present Meet- 
ing. Professor Forbes has spoken of the possibility of con- 
structing maps of the sky, by which we may trace the daily and 
hourly condition of the atmosphere over large tracts of earth. 
If indeed we could make a stratigraphical analysis of the aerial 
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shell of the earth, as the geologist has done of its soGd €rust, 
this would be a vast step for meteorology. This, however, must 
needs be a difficult task : in addition to the complexity of these 
superincumbent masses, time enters here as a new element of 
variety : the strata of the geologist continue fixed and perma- 
nent ; those of the meteorologist change from one moment to 
another. Another difficulty is this ; that while we want to de- 
termine what takes place in the whole depth of the aerial ocean, 
our observations are necessarily made almost solely at its bot- 
tom. Our access to the heights of the atmosphere is more li- 
mited, in comparison with what we wish to observe, than our 
access to the depths of the earth. 

Geology. — Geology^ indeed, is a most signal and animating in- 
stance of what may be effected by continued labours governed by 
common views. Mr Coneybeare's Report upon this science gives 
you a view of what has been done in it during the last twenty 
years ; and his Section of Europe from the North of Scotland 
to the Adriatic, which is annexed to the Report, conveys the 
general views with regard to the structure of Central Europe, 
at which geologists have now arrived. To point out any more 
recent additions to its progress or its prospects is an undertak- 
ing more suitable to the geologists by profession, than to the 
present sketch. And ail who take an interest in the subject will 
rejoice that the constitution and practice of the Geological So- 
ciety very happily provide, by the annual addresses of its presi-> 
dents, against any iirrear in the incorporation of fresh acquisi- 
tions with its accumulated treasures. 

Jlfinerafcgy.— The science of Mineralogy, on which I had the 
honour of offering a Report to the Association, was formerly look- 
ed upon as a subordinate portion of Geology. It may, however, 
now be most usefully considered as a science co-ordinate and close- 
ly allied with Chemistry, and the most important questions for 
examination in the one science belong almost equally to the 
other. Mr Johnston, in his Report on Chemical Science, has, 
as the subject required, dwelt upon the questions of isomorphism 
and plesimorphism, which I had noticed as of great importance 
to Mineralogy. Dr Turner and Professor Miller, who at the 
last meeting undertook to inquire into this subject, have exa- 
mined a number of cases, and obtained some valuable facts ; 
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bat the progress of our knowledge here necessarily requires time, 
since the most delicate chemical analysis and the exact mea- 
surement of thirty or forty crystals are wanted for the satis- 
factory establishment of the properties of each species*. In 
Chemistry, besides the great object of isomorphism to which 
I have referred, there are some other yet undecided questions, 
as, for instance, those concerning the existence and relations of 
the sulpho-salts and chloro-salts ; and these are not small points, 
for they affect the whole aspect of chemical theory, and thus shew 
us how erroneously we should judge, if we were to consider this 
science as otherwise than in its infancy. 

In every science. Notation and Nomenclature are questions 
subordinate to calculation and theory. The Notation of Crys- 
tallc^aphy is such as to answer the purposes of calculation, 
whether we take that of Mohs, Weiss, or Nauman. It appears 
very desirable that the Notation of Chemistry also should be so 
constructed as to answer the same purpose. Dr Turner in the 
last edition of his Chemistry, and Mr Johnston in his Report, 
have used a notation which has this advantage, which that com- 
monly employed by the continental chemists does not possess. 

I have elsewhere stated to the Association how little hope 
there appears at present to be of purifying and systematizing 

* Perhaps I shall not have a more favourable occasion than the present of 
correcting a statement in my Report, which is not perfectly accurate, on a 
point which has been a subject of controversy between Sir D. Brewster and 
Mr Brooke. I have noticed (p. 338.) the sulphato-tri..carbonate of lead of 
Mr Brooke, as a mineral which at first appeared to contradict Sir D. Brew- 
ster's general law of the connexion of crystalline form with optical structure, 
inasmuch as it appeared to be of the riiombohedral system, and was found to 
have two axes of double refraction ; and which was afterwards fi)imd to con- 
firm the law, the apparently rhombohedral forms being found by Mr Haid- 
inger to be not simple but compound. It seems, however, that the solution 
of the difficulty (for no one now will doubt that it has a solution) is some- 
what different. There appear to have been included under this name two 
different kinds of crystals belonging to different systems of crystallization. 
Some whicb. Mr Brooke found to be rhombohedral, Sir D. Brewster found 
to have a single optical axis with no trace of composition : others were pris- 
matic with two axes ; and thus Mr Brooke's original determinations were 
probably correct. The high reputation of the parties in this controversy 
does not need this explanation, but probably those who look with pleasure at 
the manner in which the apparent exceptions to laws of nature gradually dis- 
appear, may not think a moment or two lost in placing the matter on its pro- 
per footing. 
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our nrineralogical nomenclature. The changes of theory in 
chemistry to which I have already referred, must necessarily 
superinduce a change of its nomenclature, in the same manner 
in which the existing nomenclature was introduced by the pre- 
Talent theory ; and the new views have in fact been connect- 
ed with such a change by those who have propounded them. It 
will be for the Chemical Section of the Association to consider 
how far these questions of Nomenclature and Notation can be 
discussed with advantage at the present meeting. 

Physiology. — The Reports presented at the last meeting had 
a reference, for the most part, to physical rather than physiolo- 
gical science. The latter department of human knowledge will 
be more prominently the subject of some of the Reports which 
are to come before us on the- present occasion. There is, how- 
ever, one of last year'^s Rep<»ts which refers to one of the widest 
questions of Physiology ; that of Dr Prichard on the History of 
the Human Species, and its subdivision into races. The other 
Hues of research which tend in the same direction will probably be 
brought before the Association in successive years, and thus give 
us* a view of the extent of knowledge which is accessible to us 
on this subject. 

The value of Theory in Science estinuxted. — In addition to 
these particular notices of the aspect under which various 
sciences present themselves to us as resulting from the Re- 
ports of last year, there is a reflection which may I think be 
collected from the general consideration of these sciences, and 
which is important to us, since it bears upon the manner in 
which science is to be promoted by combined labour, such as 
that which it is a main object of this Association to stimulate 
and organize. The reflection to which I refer is this ; — that 
a combination of theory with facts, of general views with ex- 
periment^ industry, is requisite, even in subordinate contri- 
butors to science. It has of late been common to assert that 
Jbcts alone are valuable in science ; that theory, so far as it is 
valuable, is contained in the facts ; and, in so far as not con- 
tained in the facts, can merely mislead and preoccupy men. 
But this fmtiihesis between theory and facts has probably in its 
turn contributed to delude and perplex : to make men''s observa- 
tions and speculations useless and fruitless. For it is only 
through some view or other of the co^mexion and relation of 
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facts, that we know what circumstances we blight to notice and 
record ; and every labourer in the field of science, however hum- 
ble, must direct his labours by some theoretical views, original 
or adopted. Or if the word theory be unconquerably obnoxious, 
as to some it appears to be, it will probably still be conceded, that it 
is the rules of facts, as well as facts themselves, with which it is our 
business to acquaint ourselves. That the recollection of this may 
not be useless, we may collect from the contrast which Professor 
Airy in his Report has drawn between the astronomers of our 
own and of other countries. " In England," he says, (p. 184), 
" an observer conceives be has done every thing when he has 
made an observation.'' " In foreigd observations,'' he adds, ** the 
exhibition of the results, and the comparison of the results with 
theory, are considered as deserving more of an astronomer'^ 
attenti(»i, and demanding greater exertion of his intellect than 
the mere observation of a body on the wire of a telescope." We 
may indeed perceive in some measure the reason which has led 
to the neglect of theory with us. For a long period astronomi- 
cal theory was greatly a-head of dbservation, and this deficiency 
was mainly supplied by the perseverance and accuracy of Eng- 
lish observers. It was natural that the value and reputation 
which our observaticms thus ac<Juired for the time, should lead 
us to think too disrespectfully, in comparison, of the other de- 
partments of the science. Nor is the lesson thus taught us con- 
fined to astronomy : for, though we may not be able in other 
xespects to compare our facts with the results of a vast and yet 
certain theory, we ought never to forget that facts can only be- 
.xx>me portions of knowledge as they become classed and connects 
ed: that they can only constitute truth when they are included 
in general propositions. Without some attention to this consi- 
.deration, we may notice daily the changes of the winds and 
skies, and make a journal of the weather, which shall have no 
more value than a journal of our dreams would have: but if 
we can once obtain fixed measures of what we notice, and con- 
nect our measures by probable or certain rules, it is no longer 
JSL vacant employment to gaze at the clouds, or an unprofitable 
^8tringing together of expletives to remark on the weather ; the 
caprices of the atmosphere become steady dispositions, and Wie 
^re on the road to meteorological science. 
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It may be added— as a further reason why no observer should 
be content without arranging his observations, in whatever part 
of Physics, and without endeavouring at least to classify and 
connect them— that when this is not done at first it will niost 
likely never be done. The circumstances of the observation 
can hardly ever be properly understood or interpreted by others ; 
the suggestions which the observations themselves supply, for 
change of plan or details, cannot in any other way be properly 
appreciated and acted on. And even the mere multitude of 
analyzed observations may drive future students of the subject 
into a despair of rendering them useful. Among the other de- 
siderata in Astronomy which Professor Airy \nentions, he ob- 
serves ^* ^Bradley''s observations of stars'* made in 1760 " were 
nearly useless till Bessel undertook to reduce them in 1818."" 
" In like manner, Bradley's and Maskelyne's observations of the 
Sun are still nearly useless," and they and many more must con- 
tinue so till they are reduced. This could not have happened 
if they had been reduced and compared with theory at the 
time ; and it cannot but grieve us to see so much skill, labour 
and zeal thus wasted. The perpetual reference or attempt to 
refer observations, however numerous, to the most probable 
known rules can alone obviate similar evils. 

It may appear to many, that by thus recommending theory, 
we incur the danger of encouraging theoretical speculations to 
the detriment of observation. To do this would be indeed to 
render an ill service to science : but we conceive that our pur- 
pose cannot so far be misunderstood. Without here attempting 
any nice or technical distinctions between theory and hypothe- 
sis, it may be sufficient to observe that all deductions Jrom tfteo- 
ryjbr any other purpose than that of comparison with cbserva^ 
tion^ are frivolous and useless exercises of ingenuity, so far as 
the interest of physical science are concerned. Speculators, if 
of active and inventive minds, will form theories whether we 
wish it or no. These theories may be useful or may be other- 
wise — ^we have examples of both results. If the theories merely 
stimulate the examination of facts, and are modified as and when 
the facts suggest modification, they may be erroneous, but they 
will still be beneficial : — they may die, but they will not have 
lived in vain. If, on the other hand, our theory be supposed to 
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have a truth of a superior kind to the facts ; to be certain inde- 
pendently of its exemplification in particular cases :— -if, when 
exceptions to our propositions occur, instead of modifying the 
theory, we explain away the facts ; — our theory then becomes 
our tyrant ; and all who work under its bidding do the work of 
slaves, they themselves deriving no benefit from the result of 
their labours. For the sake of example we may point out the 
^Teological Sodety as a body which, labouring in the former 
^rit, has enobled and enriched itself by its exertions: if any 
body of mai should employ themselves in the way last describ- 
ed, they must soon expend the small stock of i priori plausibi* 
lity with which they must of course begin the world. 

To exemplify the distinction for a moment longer, let it be 
recollected that we have at the present time two rival theories of 
the history of the Earth which prevail in the minds of geolo- 
gists: — one which asserts that the changes of which we trace 
the evidence in the Earth^s materials have been produced by 
causes such as are still acting at the surface :-~another which 
considers that the elevation of mountain chains and the transd- 
tion from the organized world of one formation to that of the 
next, have been produced by events which, compared with the 
present course of things, may be called catastrophes and convul- 
«ons. Who does not see that all that those theories have hitherto 
done, has been, to lead geologists to study more exactly the laws 
cf permanence and of change in the existing organic and inor- 
ganic worlds (m the one hand ; and, on the other, the relations 
of mountain chains to each other, and to the phenomena which 
their strata present ? And who doubts, that, as the amount of 
the full evidence may finally be (which may indeed perhaps re- 
quire many generations to accumulate) geologists will give their 
assent to the one or the other of these views, or to some inter- 
mediate opinion to which both may gradually converge ? 

On the other hand — to take an example from a science with 
which I have had a professional concern — the theory that crys- 
talline bodies are composed of ultimate molecules, which have a 
definite and constant geometrical form, may properly and phi- 
losophically be adopted, so far as we can, by means of it, reduce 
io rules the actually occurring secondary faces of such substances. 
But if we assume the doctrine of this composition, and then form 
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imaginary arrangements of these atoms^ and enunciate these as 
explanations of dimorphism^ cmt plesiomorphism, or any other 
apparent exception to the general principle, we proceed^ as ap- 
pears to me, unphilosophically. Let us collect and classify the 
facts of dim(N*phi$m and plesiomorphism, and see what rules they 
follow, and we may then hope to discern whether our atomic 
theory of crystalline molecules is tenable, and what modifications 
of it these cases, uncontemplated in its original formation, now 
demand. 

Morals of Science.*^! will not now attempt to draw forth other 
lessons which the Report of last year may supply for our future 
guidance ; although such o£Per themselves, and will undoubtedly 
affect the spirit of our proceedings during this Meeting. But 
there is a reflection belonging to what I may call the morals of 
science, which seems to me to lie on the face of this Report, and 
which I cannot prevail upon myself to pass over. In looking 
steadily at the past history and present state of physical know- 
ledge, we cannot, I think, avoid being struck with this thought, — 
How little is done and how mudi remains to do; — and a^dn, not^ 
withstanding this, how much we owe to the great philosophers 
who have preceded us. It is sometimes advanced as a charge 
against the studies of modern science^ that they give men an 
overweening opinion of their own acquirements — of the supe- 
riority of the present generation, — ^and of the intellectual power 
and progress of man : — ^that they make men confident and con- 
temptuous, vain and proud. That they fiever do this, would be 
much to say of these or of any other studies ; but, assuredly, those 
must read the history of science with strange prepossesaons who 
find in it an aliment for such feelings. What is the picture 
which we have had presented to us ? Among all the attempts 
of man to systematize and complete his knowledge, there is one 
science, Astronomy, in which he may be considered to have 
been successful ; he has there attained a general and certain 
theory : for this success, the labour of the most highly gifted 
portion of the species for 5000 years has been requisite. There 
is another science, Optics, in which we are, perhaps, in the act 
of obtaining the same success, with regard to a part of the jMii- 
nomena. But all the rest of the prospect is comparatively (fark" 
ness and chaos ; limited rules, imperfectly known, imperfe tly 
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verified, connected by no known cause, are all that we can dis- 
cern. Even in those sciences which are considered as having 
been more successful, as Chemistry, every few years changes the 
aspect under which the theory presents the facts to our minds, 
while no theory, as yet, has advanced beyond the mere horn- 
book of calculack>n<. What is there here of which man can be 
proud, or from which he can find reason to be presumptuous ? 
And even if the Discoverers to whom these sdences owe such 
progress as they have made — ^the great men of the present and 
the past — ^if they might be elate and confident in the exercise 
of their intellectual powers, who are cen^, that we should ape their 
mental attitudes ?•— we, who can but with pain and efibrt 
keep a firm hold of the views which they have disclosed ? But 
it has not been tso ; they, the really great in the world of intel- 
lect, have never had their characters marked with admiration of 
themselves and contempt of others. Their genuine nobility has 
ever been superior to those ignoble and low-bom tempers. Their 
views of their own powers and achievements have been sober 
and modest, because they have ever felt how near their prede- 
cessors had advanced to what they had done, and what patience 
and labour their own small progress had cost. Enowledge,It ke 
wealth, is not likely to make us proud or vain, except when it 
comes suddenly and uneamt ; and in such a case, it is little to 
be hoped that we diall use well, or increase, our ill-understood 
possesfflon. 

Perhaps some of the appearance of over-weening estimation of 
ourselves and our generation which has been charged agsanst 
science, has arisen from the natural exultation which men feel at 
witnesang the successes of art. I need not here dwell upon the 
distinction of science and art;-^f knowledge, and the applica^ 
tion of knowledge to the uses of life;^-of theory and practice. 
In the success of the medianical arts there is much that we look 
at with an admiration mingled with some feeling of triumph ; 
and this feeUng is here natural and blameless. For what is all 
such art but a struggle; — a perpetual conflict with the inertness 
erf matter and its unfitness for our purposes ? And when, in 
this conflict, we gwn some point, it is iitipossible we should not 
feel some of the exultation of victory. In all stages of civiliza- 
tion this temper prevails : from the naked inhabitant of the 
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islands of the ocean, who by means of a piece of board glides 
dirough the furioHS and appanratly deadly line of breakers, to 
the traveller who starts along a rail-road with a rapidity that 
dazzles the eye ; this triumphant joy in successful art is univer- 
sally felt But we shall have no difficulty in distinguishing this 
feeling, from the calm pleasure which we receive from the con- 
templation of truth. And when we consider how small an ad- 
vance of speculative science is implied in each successful step of 
art, we shall be in no danger of imbibing, from the mere high 
spirits produced by difficulty overcome, any extravagant esti- 
mated what man has done or can do, any perverse cono^tion 
of the true scale of his lums and hopes. 

Still, it would little become us here to be unjust to practical 
science^ Practice has always been the origin and stimulus of 
theory : Art has ever been the mother of Science— the comely 
and busy mother of a daughter of a far loftier and serener beau- 
ty. And so it is likdy still to be: there are no subjects in 
which we may look more hopefully to an advance in sound theo- 
retical views, than those in which die demands of pracdce make 
men willing to experiment on an expensive scale, with keenness 
and perseverance; and reward every addition of our knowledge 
with an addition to our power. And even they*— for undoubt- 
edly there are many such— »who require no such bribe as an in- 
ducement to their own exertions, may still be glad that such a 
fund should exist, as a means of engaging and recompensing 
subordinate labourers. 

I will not detain you lodger by endeavouring to follow naore 
into detail the application of these observations to the proceed- 
ings of the General and Sectional Meetings during the present 
week. But I may remark that some subjects, circumstanced 
exactly as I have described, will be brought utider your notice 
by the reports which we have reason to hope for on the present 
occasion. Thus, the state of out knowledge of the laws of the 
motion of fluids is universally important, since the motion of 
boats of all kinds, hydraulic machinery, the tides, the flowing 
of rivers, all depend upon it. Mr Stevenson and Mr Rennie 
have undertaken to give us an account of different branches of 
this subject as connected with practice ; and Mr Cliallis will re- 
port to us on the present state of the analytical theory. In like 
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manner, ^e subject of the strength of materials, which the mul- 
tiplied uses of iron, stone and wood, make so interesting, will be 
brought before you by Mr Barlow. These were two of the por- 
tions of Mechamcs the earliest speculated upon, and in them the 
latest speculators have as yet advanced little beyond the views 
of the earliest. 

I mention these as specimens only of the points to which we 
may more particularly direct our attention. I will only observe 
in addition, that if some studies, as, for instance, those of Na- 
tural History and Physiology, appear hitherto to have occupied 
less space in our proceedings than their importance and interest 
might justly demand, this has occurred because the reports cm 
otha: subjects appeared more easy to obtain in the first instance ; 
and the balance will, I trust, be restored at the present meeting. 
I need not add any thing further cm this subject. Among an 
assembly of persons such as are now met in this place, th^e can 
be no doubt that the most important and profound questions of 
science in its existing state will be those which will most natu- 
rally ocicxxv in our assemblies and discussions. It merely remains 
for me to congratulate the Association upon the cdrcumstanceg 
under which it is assembled ; and to express my persuasion, that 
all of us, acting under the elevating and yet sobering thought of 
being engaged in the great cause of the advancement of true 
science, and cherishing the views and feelings which suc^ a st- 
tuation inspires, shall derive satisfaction and benefit from the cx>- 
casions of the present week. 



PROJECTED EXPEDITION INTO CENTRAL AFRICA*. 

We learn frcnn a " Prospectus^ laid before the public, that 
Dr Smith proposes to direct in person a Scientific Expedition 
into Central Africa, with the view of *' elucidating the Geogra- 
phy of these Regions, the nature of their productions, and the 
advantages they may ofiFer to Commercial enterprise.*" The 
sum required to fit out the expedition is to be* raised in shares 

* Sir James Macgrigor, Director*General of the Annj Medical Depart, 
ment, had the goodness to communicate to us the SimOi African Jowmd^ 
from which this interesting account of the projected expedition into the Inte- 
rior of Africa is extracted.-~£DiT. 
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of L. 3 each, and the <^ collections'' will be the property of the 
Shareholders. 

It appears that two traders, named Hume and MuUer, ad- 
vanced to a point last year which they guessed to be near to or 
within the Tropic. Dr Smith's intention, we understand, is to 
penetrate if possible as far as the Equator. 

Since the discovery of the Mouth of the Niger, a shorter 
route than any hitherto known has been opened to enterprising 
explorers, into the dark interior of the African Continent. But 
the route northward, from the frontiers of this Colony (Cape of 
Grood Hope), is in many respects preferable. Here the traveller 
starts from a he£dthy climate, which accompanies him unchanged 
in this respect as far as discpvery has yet reached. Should re^ons 
of swamp and miasma require to be traversed before the destined 
spot is attained, he knows that the restorative qualities of a 
purer atmosphere will increase with every day's journey on his 
return. He thus meets his greatest obstacle in full vigour, 
and should he or his party begin to suffer, Hope supports and 
soothes them with promises which can be quickly fulfilled. 

The route from the western coast, where so many travellers 
have perished, is exactly the reverse of this. There they have 
been at once plunged into the bosom of fever'and dysentery, by 
which they were weakened and reduced almost to despair before 
the business of discovery could be begun. In Mr Park's last 
Journey, on his arrival at the Niger, he found that, otforty^fimr 
persons whom he had brought with him from Fisania, there r&- 
msuned only six soldiers and (me carpenter, all in the most in- 
firm state of health, and one of them deranged. And shortly 
afterwards five more of the party died, amongst whom was his 
companion and friend Mr Anderson. 

By proceeding from our frontier, near a line drawn from 
north to south through the centre of the Continent, the travel- 
lers, besides avoiding the regions of pestilence, will fall in with 
a less formidable class of native tribes than are to be found 
near the coasts, jind especially near the great rivers where the 
slave-trade has for centuries converted the barbarian into a sa- 
vage, and the savage into a demon. As far as the missionaries 
and traders have yet explored in this direction, the natives seem 
to regard tlie stranger neither with fear nor hatred. Repeated 
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journeys of great length have recently been made among tribes 
hitherto unknown, even by name, in every direction northward of 
Lattakoo, which have terminated with scarcely any accident de- 
serving the name of an adventure, forming a striking contrast 
with those attempted nearer the coast on the eastern side by 
Cowan and Denovan, Farewell, ancl others. Dr Cowie and Mr 
Green fell a sacrifice to the climate. FarewelPs murder was 
partly the effect of revenge directed against himself and Chaca, 
with whom he had formed too close a connection to render his 
passage among hostile tribes prudent. Cowan and Denovan 
were lost by an act of great carelessness, having, in the presence 
of a dangerous tribe, divided their little party into three divi- 
sions, which were separately surprised and cut off in an instant. 
But the fact that a single mistake proves fatal, shows the dan- 
gers of the route. 

The natives in the interior have never yet come into hostile 
contact with Europeans. According to the best accounts, they 
are comparatively tranquil, mild, and even courteous to strangers, 
though ihey carry on war against each other with great ferocity. 

On the north the jealousy of barbarous nations inflamed by 
religious hatred, has almost sealed up this continent against dis- 
covery by Europeans. Solitary travellers have been cut off one 
after another, and it seems impossible to conduct any armed body 
of men sufficiently large to act in self-defence, aa*oss the deserts. 

In every respect, then, we may consider the route from the 
frontier of the Cape Colony directly northward, as beset with 
thei^est known dangers. The probable difficulties and hazards, 
if Ir judge from what has been already discovered, are also 
much less formidable than those which travellers must prepare 
themselves to meet in other quarters. 

The field of research is extensive. From the 32® of South 
Latitude to the Northern Tropic, our maps present us with al- 
most a perfect blank. This- comprises, perhaps, not less than 
one-third or one-fourth of the whole continent. And, as we 
have " always something newjrom Africa^ a successful expe- 
dition, even as far as the Southern Tropic, can scarcely fail to 
increase the sum of the naturalist'^s stores, while it will afford 
useful information not only to the trader, but also to the civilized 
communities now forming on the extremities, and on the coasts 
of Africa. At present we are very much in the dark as to the 
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risk we ruQ of being visited sooner or later by some ''^ pawerfvl 
Conqtkeror Jrom the IrUerior^ That such a personage may 
spring up is rendered more credible than we have hitherto 
considered it, by the recent acquaintance formed with Dingaan 
and Massalakitze. Our apprehensions are not strong of any 
very formidable attack from these chiefs, or from any resembling 
them in the interior. But it is well to know the character and 
resources of all who may hereafter become our allies or our 



enemies 



« 



FORMUUE FOR TRIGONOMETRICAL SURVEYING. By Mr WjL- 

LI AM Gjlbrjith, A. M, Communicated by the Author. 

Some time ago, it was proposed to me to undertake a series 
of levels, at properly selected parallels, across the country, and 
to delineate the sections of these, to serve as a basis for a Geo- 
logical Survey and Map of Scotland. In consequence of this 
proposition, my attention was directed to investigate and record 
formulae and rules, for the purpose of fixing the positions of 
different points, with regard to latitude, longitude, and eleva- 
tion, above the mean level of the sea. The instruments chiefly 
employed for this purpose, are generally the theodolite,, the sex- 
tant or reflecting circle, the spirit-level, and mountain barome- 
ter. On many of the mountains and islands of Scotland, it oc- 
curred to me that the dip-sector, when both horizons are visible, 
might also be advantageously employed ; and some exertions 
were made to provide as many of these different instrume^P^s 
might be required to perform the necessary operations in an ac- 
curate manner, so that the final results might be worthy of con- 
fidence. 

Problem I. 
To determine the elevation of a given point, by the depression of 
the horizon of the sea. 
In my Mathematical Tables, Example xix. Plane Trigonometry, 
I have shown that the logarithm of the depression dy in seconds to 
the height in feet A, is expressed by the following formula : 

• We trust that ere this Dr Smith's expedition has started from the Cape. 
From the zeal of the conductor we expect much, more especially as, from the 
well known liberality of Sir James Macgrigor, he travels unfettered. , 

1 
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logdzz: i (3.609990 + \ogb) = 1.804995 + ^ logA (1.) 

In natural numbers^ thig becomes d = 6S'\S256^k = V.OMj^h. 
If the general e£Pect of refraction be taken at 0.08 of the arc, 

then d =. -j-^ \/ h ; and consequently 

A = 1.031 cP ....(2.) 

in which d is the depression in minutes of arc. 

This formula, for practical purposes, may be thus expressed : 

A = c;2 + g nearly, (3.) 

or the height in English feet is equal to the square of the depres- 
sion of the horizon of the sea in minutes, increased by one-thirtieth 
part nearly. 

This is applicable to observations made with the dip-sector, the 
theodolite, and the spirit-level provided with a divided scale on a 
slip o& mother-of-pearl, when within the limits of the instrument. 

To those possessing fine instruments reading to seconds, the fol- 
lowing rule, derived from the same principles, will be utefid ; 

To the constant log. 6.456858, add twice the log. of the depress 
sion in seconds ; the sum will be the log. of the elevation in Eng- 
lish feet. 

Problem IL 

To determine the height of any point from a known horizontal 
base, and the angles of elevation at each extremity in the same 
vertical plajie. 
Let a be the base, and « and fi the angles of elevation at the ex- 
tremities; then, 

A = 8in« sin/3 cosec («dt/3)a (4.) 

The upper sign must be used when ct and /3 are both interior, the un- 
der when « is exterior and /3 interior. 

In this latter case, it maybe remarked, that the height A is equi- 
valent to the base a, divided by the difference of the natural cotan* 
gents of cc and fi. This formula wiU also determine the perpendi- 
cular breadth of lakes, rivers, &c. when the angles are horizontal. 

Problem III. 
To determine .the height of a point from a horizontal base, when its 
extremities and the point are not in the same vertical plane. 
Let A and B be the horizontal angles measured at the extremi- 
ties of the base a, and a. and /3 the corresponding angles of eleva- 
tion ; then 
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A=: 8mBtan«ico8ec(A-fB)a = BinAtany8oosec(A+B)a...(5.) 
.If the base a makes an angle tf with the horizontal line> then 

A = sinBcos^ tan«i cosec ( A + B) a + tan ^a (6.) 

above the lower extremity of the base, in this case> at A. 

A=8inAcos^tan/3 cosec ( A -f B) a + tan ^a (7.) 

above the lower extremity, supposed B in this case. 

The last three formulse will compute depths instead of heights, 
when the angles « and ^ become depressions* 

Problem IV, 
To determine the distance between two inaccessible points, when 
the angles between a given base and each of the points at both 
extremities of the base, are given. 



6 

F 




Let AE be the given base a, and 6F the 
required distance 5, 6AE = a^ FAE =: /3, 
AEF = y, AEG=t>. 

Whence AGE = ^, and AFB = f : hence, 



As sin AGE : sin GAE : : AE : GB = AE sin G AE cosec AGE, 
As sin AFE : sin EAF :: AE :BF= AE sin EAF cosec AFE, 

But Euclid II. and 12, Gi^ = GE* + EF* _ 2 GB . EF cos GEF, 

which, by substitution, becomes 

GF2= AW sin2 (j^B cosec^ AGE + AW sin^ EAF cosecs AFE— 

2 AW sin GAE cosecAGE sin EAF cosec AFE cos (AEF— AEG) 

Hence, 

b = a {(sin « cosec Sf + (sin /5 cosec (f>f — 

2 sin «0 cosec ^ sin /^ cosec f co8(y — 3)}* (8.) 

and conversely, 

o = 6 -7- {(sin ct cosec &)^ + (sin ^ cosec (pf — 

2sin« cosec ^ sin/3 cosec ^ (y — >)}* (9.) 

Similarly, 

6 = a {(sin 3 cosec &y + (an y cosec p)^ — 

2sin3 cosec ^ siny cosec p cos(flc— /S)}* (10.) 

and conversely. 
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a :=.b -r- {(sin J cosec &f + (sin y cosec p)* — 
2sin J cosec^ siny cosec^ cosec(« — ^)}^ (l^O 

Problem V. 
To determine the same thing, if the given base have a paral- 
lel instead of a perpendicular direction to the required dis- 
tance. 

C 
Let OL=a, LOK=«, LOC=y, CKL=d,^ 

OKC = -^^ OLK = K. : \\ ^"^""^"""^ ^ 

CK=^, LKO=^, LCO=J, KCL = ^, V\l 
OCK = «, OLC = ^ 

By a similar method of investigation, 

6 = a {(sin A cosec /8)^ + (sin y cosec 3)^ — 

2sin« cosec i8 siny cosec ^ cos (i + f)}2 (12.) 

a = 6 -r- {(sin* cosec /3)2+ (siny cosec 3)2 

2sin« coseciS siny cosec) cos(d+ 9)}* (13.) 

Similarly, 

6=0 {(sin K cosec /S)^ + (sin ^ cosec J)^ — 

2 sin « cosec /3 sin ^ cosec J cos (%!/ + #)}* (14.) 

a = 6 -T- {(sinx cosec /S)^ + (sin^ cosec J) — 

28in» cosec /8 sin^ cose) cos (4' -f- #)}2 (15.) 

There is another problem, of considerable utility in fixing the 
position of a point with respect to, and its distance from, three 
other given points. This is commonly known in this country un- 
der the name of Townley's proUem, though it appears to have oc- 
curred to Snell a little earlier. It is given in most books on Tri- 
gonometry. I first extended it to the method of finding the lati- 
tude and longitude of a fourth point ^om the latitudes and longi- 
tudes of three other places. In this form, it has been applied by 
myself to fix the latitude and longitude of the Observatory of Edin- 
burgh, when referred to three other points, whose latitudes and 
longitudes are given in the Trigonometrical Survey. These are 
given at full length in the second edition of my Tables, already re- 
ferred to, and therefore it is unnecessary to insert them here. It 
has since been used successfully by a naval officer in a similar man- 
ner. 

VOL. XVI. NO. XXXI. JAKUAEY 1834. H 
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Example illustrative of Formtdce 8. and 9. 

Let « a 139 15 45 Whence •^(itn^85 45^ 22^' ^ » 8* 55' 15^^ 

/3= 53 30 23 3^— ^s82 35 55 ^»12 4 42 

7 == 1 14 24 55 a » 6244,16 feet. 
^8 31 49 <K ifequiredd; 

a » 139 15' 45 sin 9.614643 constant logaiitlibl, ofldgi. . . 0.301030 
^a 8 55 15 cosec 0.809473 7— ^8 82° 35^55'' cosine . . . 9.109982 

0.624116 0.624116 

^ 2 /3 a 53** 30^ 23" sine 9.905215 

No.l,+.17.71054 1(^1.248232 ^^12 4 42 cosec 0.679337 

0.584552 . . 0.584552 
^ No. —0.619680 

No. 2, +14.76064 ..." fog 4 1.16^04 .—4.16562 

N0.3, — 4.16562 . . . .* : 

Sum, 28.30556 log . . 1.4 51872 
half, . . 0.725936 
a = 6244.16 feet, log . . 3.795474 Formula 10. would ^ve the 

b 8 33220.08 ^t, 1(^ . . 4.521410 same results. 

It is obvious, tliat if b liad been given, it is only necessary to sub- 
tract half the log. of the sum from the log. 5, to obtain the log. a* 
NbV^, in the cohr^e of 6nt stnhtef, vA takitig sectioii^ through the 
country, the distance of two places, derived from the Trigottomei- 
trical Survey 4)eiAg observed at any tiTd consectitire stations, the 
distance of these would, by a computation similar to that above, be 
readily and accurately obtained. 

Private individuals, however, in ordinary circumstances, cannot 
well undertake such laboriot^ operatibni^ wMch, imltess accurately 
performed, can be of no real utility. 



ANt> ASIATIC TtjftKflV. (CiMctuaed Ji^'wh paj^ 2t3; tf 
Vol. XV. j 

Dr Oppenheim's otftier Tisits to harerffe were nbt "always s6 
agreeable as that just described^ as appears from the following 
statement. 

The Harem.^^^^ The Pascfia for several day^ in succession, 
required me to prescribe for a patient, whose name, sex, or age; 
he would not tell ; and concerning whom I got no other inforiiia- 
tion, than that the person complained of pain in the head and pal- 
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pMi<H);% \ ^ cqwrse, guessed ^fU i^ p^^ was, a fepj^ 
|^t» ii^y$xtjbel^»^ for sevieral days refused to pn^nbe^ upt^l 
t^^jr pallet's sexg, Qg^ appeaiance, &c. %^|, aUi^ng tru^y, 
t^ W^MVi^ ll^ft ma^e «qui|iiited wjjdi thes^ p^ticu^irs, 190^ 
9fl^aii^ wight do more hacio thl^l good* Mjp ^jtipacy eis- 
tw<W^ ^fm^% ?a«c^ 4 cpqfeadon, that she ^n^ ^ lax^ about 
tl^rty ^i^^^oi ag^ who^ had b^een ill neiwly a ye^><.. CpDJectuif- 
J4)g tjhifH^ 1^^ ailfneut wf|8^ hysterical, I grespi^d nervous 
44^¥ffht# I but ^diBg die. did opt iinpraye,, I soo^ refused to 
9^4 W9 W^^ pu^iq^esi* Th^ ccfa^it ]( Imd obtained by the 
^^mk^ Ki^^y'f vi& at b|8t premkd, lu^d the ^ascha a^r 
||nfi«F}id£^ thSit iny Patient, wa^ b^ owa wife^ af)d consented 
y^ I #ioh)4 ^it b^* She resided at ^ con^ecabjie dtsti^^^e, 
11^4 wh^ ]t afrived ^ the g^te of the harenij^ \ was kept wait- 
ing Q|iitsidf£ £^ §t lea§t a qiiafter of %\\ hcmr^ in. order thfit every 
thii^ miglit b^ d^xvfifgA an4 p^o^rlj^ concealed from oh^ervar 
tJQP. befeiEi^ \ eptpfe^* Whei^ tbp g^te was openedr I wa6 1% 
^v^ by th^ Wf tiKUi f^ the baf:ei^ ai|d condqct^ tbrqvigh the 
}iQ^se tp a d(^y f4^ ve again, s^ped ; prasentlj^ it i^as half 
V|ien^4» <H^ two tall i^gres^^ weeing veils c^me o^t^ and 
i^^m^ ti^nwphes o^e ^ eafcb syi^ of the door, which they again 
i;i^lM?ly clo^efJt Ii^^i^g 8pf^:e euaug^ taadmit one's §rm. Through 
ij^ ajntMre a I^pd ipade it^ appe^r^pe^ emaciated, and 
ytMnted of v^iom^ colpurs ; the nails were stained bright yellow, 
wMs eaph. ^Jgiger, ^ £|r ^ the first ]oint, was palnt^ green on 
t^ bftckr fnd bla^ o|^. jits pther side, I fe^t the pulse for some 
iijff^ bu)t the ynpmfjfvt. \ withcj^ew n^y fi<%|er ff:om the wrist^^ the 
jtHM^ii iHi4 P^gF^i^^ iianfshiedj^ an4 the dopr closed. I i^raa noi^ 
jQpUpd W fcMr my 4^30^^ pxcfnosis^ and plan pf ti^tment. 
Jt ^iw ia v|dn that I r^^qpeft^ ^e matnon to make me acquaint- 
^ with oth^ pe^jtipiiJars of the cfiae ; her invariable answer was, 
^u )^t leH the l#dy> {ud^r ^1^ ^W^ W^ ^^9^ aU • At 
)ii|yji%Mr |^{]^si^jireiii|g i^stei^ q|[: inteprxog^oriiss and cross ex- 
|u»uM^ I ^m^ ciq^j^ it9 j#2JU ^ the p^ent bad a cou^^ 
aia4 fi^sEfV^^P^^^ and ^bove all thf t she was blind ! It was for 
this blindness that she sought advice, and it was this disease 
Ibaft I mm e%|>e9^ tp x^tqc^iae |tiy fueling the pulse ! I now 
oiphmecl to^ie Faadba, the liltcr nppeesiUlAt^ (^ icuni^ iIm) 
deftct of vision, without previously examining her eyes. He 

H % 
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obstinately refused permission to do this, but still insisted upon 
my giving some medicines. With this request I complied at 
last, and sent powders composed of white sugar, &c, I did not 
fare much better in a visit I soon after made to a third harem. 
I was received with the customary ceremony, and treated with 
the usual hospitality ; walking in the garden with the husband 
of the sick lady, I asked him concerning her symptoms. He 
answered that he knew nothing about them, but that the infor- 
mation I required was not necessary, for he intended to let m6 
feel her pulse. I found her lying on the floor supported by 
pillows, like the lady I had first visited, but much more scru- 
pulously covered and concealed from view, so that indeed it 
seemed scarcely credible, that such a mass of pillows, bolsters^ 
and shawls, could be piled on a human being. I was not per- 
mitted to ask any questions, but when I was seated beside the 
patient, her husband said. The physician is there ; whereupon 
the hand and arm, most carefully shrouded and covered, except 
at the wrist, where a bare space was left for the finger of the 
physician, were protruded from the mass of pillows. When I 
had felt the pulse I was conducted out, and it then took me 
more than hour to obtain answers to the necessary questions ; 
for a special message had to be sent into the harem to inquire 
about each particular symptom and circumstance, such as the 
patient's sleep, the state of her bowels, thirst, uneasy sensations, 
&c. &c. In the end it turned to be a case of simple catarrhal 
fever, and yielded to a sal-ammoniac mixture *. During the 
three years and a half I practised in Turkey, I had at least an 
hundred attendances in harems, and have always found that the 
young and beautiful are the least careful of concealing them- 
selves from view, while it was always impossible to get a glimpse 
at the more elderly and faded. When the veil is allowed to 
perform its duty undisturbed during the whole of his visit, the 
physician may be sure that the wearer's beauty is on the wane. 
The jealousy of the husband seems to increase with the number 
of his wives, and when his harem contains but one, the physi- 

• The muriate of ammonia is much used in Germany, in various febrile 
and chronic complaints. It appears to be a remedy deserving of attention^ 
and I shall therefore take an opportunity hereafter of explaining its medicinal 
virtues. 
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cian is admitted with more facility. Still it is not in the power 
of any husband tx> prevent the visits of the physician, for let his 
jealousy be ever so vigilant, it will be eluded, and as a last re- 
source, the lady has nothing to do but fall sick during her visit 
to the bath, and send for a physician ; at certain periods the 
use of the bath is inculcated by the Mahommedan ritual, and 
no husband dare, therefore, debar his wives from this enjoy- 
ment. When a physician has a patient in a harem, it is his 
duty to send every morning to inquire how her ladyship (chan- 
nem) has slept, &c. In answering this inquiry, the lady in- 
forms him at what hour it is her wish to see him. This cere- 
mony goes on until the patient recovers, when the physician 
receives, in token that his services are no longer required, a 
present of a silk shirt, a pair of silk trowsers, an embroidered 
girdle and handkerchief, and a pair of knit socks. This pre- 
sent is a mark of the lady^s gratitude. The Turks have a very 
different taste with regard to female beauty, from the inhabit- 
ants of the more northern parts of Europe. An excessive en 
pon point is an essential ingredient in the composition of a 
Turkish beauty, and in general, by means of taking little ex- 
erdse, frequent bathing, and over eating, they attain at a very 
early age a rotundity of figure, which to a German eye appears 
any thing but attractive ; black hair and black eyes, with black 
eyebrows running together over the nose, are highly valued, 
and when nature has not conferred these attractions, the aid of 
art is invoked, the eyebrows are stained, and the skin between 
them painted of an appropriate colour. A Turkish beauty 
must not have a single hair on any part of the body, except 
the scalp and brow. In the baths, their female attendants 
spend hours in destroying the forbidden hairs, not by eradica- 
tion or shaving, but by means of a composition which softens, 
corrodes, and destroys them, after which the whole surface of 
the body is rubbed and polished by means of a powder, con- 
isisting of alum and other ingredients. When this process has 
been successfully and skilfully performed, and when the nails of 
the fingers and toes have been stained orange by means of the 
leaves of henna (Lawsonia inermis,) then the Turkish beauty is 
irresistible in the eyes of all true Moslems.*" 

2 
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Twk^h ^Cd^meHcB.^Vhe Tt#kfeh ladies ttfafce ttJe 'rf ft iSm- 
tfietic \\1ilch ®r ^Qppenheiin «tmn^ly r^ownhertdgfto^ifeh of ^iiir 
fasfaibnables a^ ftreinlfhe YoXnVdf ^mi^itig t^ ddet^of^<fi^ 

the fohti of a ^pdwder, dtrW^ frdm <the bftlbs of ifhe tHBjbifen- 
Ima. The btilbstti^ d^fed land p<y*ra^^, and fhe jf6wAer1» 
raHd^mted in "ir^er, «fter twhidh^it is Bqde^^sed-tterou^fj&ii^ fldft 
Iftien. ThifB<i6 twi($^ i^efi^feKm], eifld the>^^ldual fk»wder whtdh 
r^infetitis'lti the b^g i^ ^caf^lty dried <^d 4c^]S»t in'bbftles. A 
little df this pewd^r<is pl^ed dn4fae'obeek, ^ttd Ite pai% is thioA 
gefitly rubbed fdr S^eJFtil *nimUt<§s i^ith <he patei df Che btttfd"; 
a^nsdtion (if helit in^fhe^eek is thus ^prbd^ed, ii4Hdb K9^tt6. 
ionipaiii^ by^»fiatural ^kxfltittg Ted^blU*, which )ast6^di"s&. 
vferil d^%ifhout«fadii%, Mtid is ridt spcrikd by*J>erepirati(fti^r 
hieat. ^he ait<lmoniieil cdsni^iic %hidi they cM)l^i^7«mf%, isils^ 
fbr^dy^h)g«ih&' eyelashes and i^dges of die eyelids, ^^ihd th^ 8yB 
the'Mir df *a ta?aUtiftil *lack, % medris of a^pa^te'forartd ^Wilh 
burm 'tnit-^idk, b^ted ^Wilh vit^gat*, >^d applied ^ery hot. 
The ptiloh ^ikpilati:>fit4fs rki^fna^ «b ^nemlly iJned in ^urk^, 
ednsiists of 'Orpm^t tod^qUickHitte, and is«ppU^, 'Bs^was^be- 
fbreobserv^d, forthe .purposeof ^destrc^ing tte -bftirs ef J|he 
axilte and dth^r parts nn 'fetnales. It is'fo^ih^^into a pa^te 
with wai^m ^iwrter, ^nd laid 6n m a thm lay^r, which 'is then 
washed otf in a 'few^inUl^s. *It does not ;dMroy die ^oe^s 
of tile hWr, laftd >eohseqU^nt}y does not ^preretlt^ltfi'stfbsequeiit 
gmwth. Anotherprep^Hilidn, iWed'ftir the Mtnefiu^pde^s, attd 
whose actite»ingredientBWie the ^Same/is called 'O^A; incoiAriMt* 
enee it M!8l«nbl»B very fine aluminous day, tod b made into bt^I 
ifittBs by tnefate bf trituration, with scented isdiEtps and nMs 1eat«B. 
Hanging >o Cmirpcmy iJf^C%emW^,— Although inoJcfepAtion^iii 
both eatiiig and* drihkii^g is v^ry gMi^ral lamong 4h^ Turks, «kild 
the use of wine forbidd^^to' by their- Wli^oH,7tet it do^ net tippler 
that they are longer lited than^fh^'EurbpeiEiu MtioHs. The 4ti. 
imbitants-of Chios ♦ indeed,l30th Turks end Christens, at^^de- 
brated for thdr kwigevity. l>alkw«y toUtet-sfed '#itli^^ bride- 
goom in Chios, who was 1«0 yeai« of age, and whose son, then 

* This beautiful island counted 90,000 inhabitants in 1822, before the de« 
yastatigns of the Turks, who destroyed 89,000. 
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an octogenarian, had just been felicitated on the birth of a child. 
The belief is almost universal in Turkey, that such a thing ex*- 
bts as an eliairvitas^ and even AH Pascha, the celebrated tyrant 
of Janina, employed a company of alchy mists for five j^rs in 
bis fortress, during which time they worked diligently in search 
of an elixir capable of prolonging life. They &iled, and AH, 
enraged at the expense he had so foolishly incurred, hanged 
them all. 

<< Early Maiurky of Wam€n.'--*The ori^^ wom^ areJike 
hot house plants, which blossom quickly and /quickly go out^of 
blow; at ten they n^nstruate, at twelve they ^osafry, and at thirty 
th.e catamenia cease. There is with them no iptermediate stage, 
no twilight, to soften the abruptness of < the passage fromiyouth 
to old age." 

Dr Oppenheim makes an interesting remark on this subject. 
He says that this early development depends not on climate so 
much as on the race of mankind. Thus among the Bulgarians, 
a Sclavonic race, who have settled in Turkey, the females men- 
struate late, and seldom marry before five-and-twenty or thirty, 
while, on theother«hapd, among the Jews, settled in the north of 
Europe, in Russia imd in Poland, the females arrive at puberty 
two or three years sooner than the Sclavonic inhabitants of the 
MMste countries. 

TurkiA fopalatifm decrea^ing.^^Alihough the Xurks >are 
iMturally a strong healthy, pec^le, yet at the present momrat^ 
ihe pc^laiion is'&r from Imng on the inerease,.a circumstance 
whfeh may be accounted for^ by the prevalence of obtain habitis 
and eu6t0ms, such as polygamy, the abuse of coffise, opium, and 
•tobacco, &c. When to ^s ^e add the native blood shed ao 
abundantly under a government long tottaing and unstable,,and 
the devastations of <the plague^ it is easy to credit. the asserlion 
of Dr Oppenheim, that the populatioti of Turkey undergoes a 
considerable annual diminution. In Turkey the mortality among 
<ehiklren is very great, in omsequence of inoculation being much 
more generally practised than vaccination. In the Asiatic {nto- 
vinces, indeed, inoculation is almost exclusively employed, and 
this operation is intrusted to old women, who perform it very 
adroitly. A great number are carried off by the smallpox, 
which Dr Oppenheim partly attributes to the heating regimen 
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of medicines employed for its treatment. He mentions, that in 
Tunis, it is usual, in this disease, to rub the whole surface of the 
body with fresh butter, in order to soften the skin and facilitate 
the appearance of the eruption, and he observes, that the custom 
so prevalent in hot countries of anointing the body with oil, fat, 
or butter, is founded upon the experience of its utility. Thus 
Buckhardt, the celebrated traveller, assures us, that when ex- 
posed to the heat of the sun, he experienced great refreshment 
from using oily inunctions, and when tired by a long day's jour- 
ney, he used to feel benefit from rubbing his feet with butter, 
Dt Oppenheim reserves for his forthcoming work, numerous 
proofs of the utility of oily inunctions in the pl^^ue and in dy- 
sentery, and he remarks, that in military hospitals they have the 
additional advantage of destroying pedicuU. 

Scarlet Fever and other Diseases. — The scarlet fever commits 
frequent ravages in Turkey ; the following remarks by Dr Op- 
penheim are well worthy of attention, and prove that the pro- 
phylactic virtues attributed to belladonna, merit further investi- 
gation ♦ : 

" At Monastir, in 1829, scarlatina raged, both among our 
troops and the inhabitants of the towns and villages where we 
were quartered. The grand vizier, who had expended much 
time and mouey on the discipline of this his favourite corps 
d'armee^ gladly accepted my proposal to try the effects of bella- 
donna. As the troops were generally very young men, and to- 
tally unaccustomed to narcotics, the dose I gave was compara^ 
tively small : thirty-six grains of the extract of belladonna were 
mixed up with one pound of the extract of liquorice, and ten 
grains of this were given morning and evening to each soldier. 
The success of the experiment far exceeded my most sanguine 
expectations, for not more than twelve men, out of twelve hun- 
dred, sickened after this plan was adopted ; of these twelve six 
died, and it is to be remarked, that the disease continued un- 
abated among the inhabitants where the soldiers were quartered, 
after it had ceased among the latter, although they lived in the 
same houses.'" 

This experiment appears aliDost conclusive, and should en- 

• Brandcy in his rharraacy, scouts the idea of its prophylactic powers. 
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courage a further trial of the same practice. I had lately an op- 
portunity of putting this prophylactic property of belladonna to 
the test, in the case of a young gentleman whom I attended 
along with Dr Jacob, and who was at the very crisis of a violent 
purulent ophthalmia with ulcers of the cornea, when scarlet fever 
made its appearance in the family. . In his extremely reduced 
state^ a new disease would have destroyed his eyes, if not his life. 
We immediately put him and his brother, who was recovering 
from common fever, on the use of belladonna, and they both 
escaped scarlatina, while two other children were attacked. It 
is true, that after the first case of scarlatina had appeared in the 
house, our patients were separated from the rest as carefully as 
is possible to effect in a numerous family ; the evidence is, there- 
fore, so far incomplete, and indeed no positive inference can be 
drawn from an experiment on so small a scale. 

The following interesting observation concerning the scarlet 
fever epidemic at Monastir, deserves notice : — 

The disease invariably oommenced with symptoms bearing all 
the characters of the true inflammatory type, and consequently 
some of Dr Oppenheim^s colleagues were tempted to make use 
of very energetic antiphlogistic measures — ^measures sure to be 
followed by a typhous state, which generally ended fatally. A 
few years ago, it would have been very injurious to any writer's 
reputation even to hint at a typhous state being induced or ac- 
celerated by antiphlogistic treatment in the commencement of 
any disease whatsoever. The Brunonians, who treated all fe- 
brile diseases with stimulants and opiates, were scarcely more 
destructive practitioners than their lancet-wielding successors. 
As in most controversies, truth lies between the two extremes. 
It is singular enough that Dr Oppenheim did not see a single 
case qf measles during his residence in Turkey ; nor had any of 
his medical acquaintances, several of whom had practised many 
years in that country, ever witnessed one. 

Urticaria and herpes, particularly in the form herpes zoster^ 
are very frequent in Turkey, as are also miliary and petechial 
eruptions, neither of which are dangerous, unless when sympto- 
matic of the plague. 

Of chronic cutaneous complaints, the most common are impe- 
tigo, porrigo, and scabies, all of which are treated by the popu- 
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krvem^dieB, oUy inuMltons and ^weatiag ^bs. Worins, and 
the •diseases they pro^tioe, ^ate^eiy «coiDiiion,fiinoag the Tovkish 
ebildfen. A popukrvemedy is a f)owder formed ofifhe'kernek 
of ^d^pricets, a^Mrit which gfowsin great abundaDcein Asia 
Minor. A deeoetien 'of tbe-seeds of the Ricinus^ which JDr.Op. 
penheim says* is indigenous in Turkey, is also used in fvocmcoiii- 
pkints. Tape-worm is very common, and every tonim h^fi ats 
quacks, who vend -speeificsfor lits expulsion ; find, in itcuth, as 
!Dr Oppenheim 'testifies, they often succeed. It 'is £rom ithe 
Turks that we *have -lately learned the pn^perties of the B$fqf€$^ 
nntkelmintiea. Acute hydrocephalus 'is -almost -uni versally * mis- 
talrenfcMT -worms, and is by no -means unfrequeot At Jouna 
iDr'Oppenheim*perforfiied*lhe operation of paraoentens in the 
casetrf'a'boy ayear-and a'half old, who laboured under chronic 
hydrocephalus. The operation excited 'the astonishment of ithe 
whok harem, and was repeated six times at .intervals. The 
head diminished in ^me vemarkaUyy and* the child «eeovered*-»a 
v^nare but 'not imeisampled oeotflrrence. fiooping*coi:^h is 
very comrnonandrv^ry fatal, particularly when itccoinddes with 
dentition; scarification ^f the gums is v«ry^£req^ently resorted 
to when dentition is difficult and painful. Scrofula, radiitk^ 
bowel compkunts, tAbes mesentmca, and dtsproportionally pro- 
tuberant bellies,'arednuch lesseommon among Turl^ish^ children 
dian in^ther countries <yf Eufope, a circumstance which DrQp* 
penheim attribuces^to their using « more nourishing diet, eon- 
i^ting chiefly of rice, and to the freer ventilation which the 
-mSdness of their climate permits them to enjoy in their, houses. 
Bed^itary habits, an immoderate use of strong coffee, and :An 
over indulgence in sensual gratifications, render the males, among 
the h^her classes of Turks, very liable to hypochondriasis, 
while among the 'females of the harem, hysteriardgns with des- 
potic sway. 

^^ The chief causes^of hysteria are a sedentary life and .ccm*- 
'finemenl) restrmnts with respect to sexual intercourse, the too 
-frequent use of warm baths^ the interference of ^n8kilful mid- 
f^ives during parturition, «id'the too common habit of taking 
medicine to procure abortion. Barrenness is the greatest mis^ 
fortune that ean befall a'Turkidi twife, as it entails ccmtonpt on 
the part of acquaintances and neglect on the partof husbands, 
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which often "ends in ifacsr spotting afw«y tbeir ^wms, :an smpart 
able catamity, for a woman divorced for such ^icMise, is lodnd 
trpoR as tmseuBd And 'degenerate, and^can never jexpeetvilf^^et 
another hn^jirod. Henee, ^l^ hawms mm liead Jtpnncters ivtaH 
mann^ of Aconftrivmices and tmeans e uppu w d . umwibt ejaftjMfwi^ 
ing female fertility ; and the^pbyaioianB, 4dd unmien, and mid^ 
wives drive a lucrative trade in this branch of mumce. JEn^cc^ 
tions, washes, and mippo^cn^esare aitooeasMrely tried, laind injthis 
manner introduce the me«t stimulating^ubatanocs, such asiakes, 
myrrh, musk, beaoar,<cinnamon, o|»um,^&ic. Ac it^ dought he 
expected, these means crfiten (defeat ^the hsfics of the imi^gttided 
female, and produee abortion. 

'^^ Abortion is very often brought on .intedtionaUy, aand anoh 
Uttemffts^fme legalfOnd eanctioned by their ritnal, pcmdded itbe 
foetus is-under^fivennoiitbs old, for at that period the fiortusas 
auppoBed'fivdt'tahave'lifef! Henoe,inunrried wonen&vquentlyaak 
their >aequaiiltaiioe8 or^pl^ciaosiforinedionies to prooure.alHVw 
tion, ^and do^niK appear to think »Aeyranre dcrnig^wrang. Their 
object insHieh cases is^to^gmtify their hudxnids jadien .unwilling 
to have mwe children, or when they fear that another paKtmii- 
tion afnd muittng 'would (apcHl-tbe ^personal ^appearanse of ilbeir 
ladies:*" 

Usesi^^ezmr Stmn.vSrc.^The Turin still 4>lace(unlimitad 
confidenee in the efficacy of Bezoor stones, ^an ^arti^ twj ^mudi 
used that^to replace the matural ccmcretenB, :fiaAind in -the mU^ 
madiS' of certain animals, Pwudotbezoarsexistiin Oonstantinoplfi. 
THs remnant of oriental superstition' bas^not been longexpdkd 
from the British Bfoteria Medisa, rand sudi ^atones brought :a 
high price 'in Loudon has than aeentuty.ago. The taaei of 
Turirish'sMts^re^in'good repute, bat, bring.scaiee, are adott- 
nistered only in extrene cases, and in very minute rdoees J J 
iuiow not whether it may increaae tbeveputationof animal magk 
netkm among the Flmsian .philosophers,' to be itoldihatt it is a 
ftvottrite recMdy with the Andnanidenrtses/and jtqpglen. 

The orientals plaoe much reliance on the effiea^tif salmun 
eurii^ diseaaes, ^andtDr Oppeofaeim was forced frequently not 
merely to give^proper -medicines, but taqpit on the affected part, 
a^supeittition.ckrived fnim the drcumstaReeofmostofMahom- 
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med^s miraculous cures having been wrought by the direct ap^ 
plication of saliva. 

^gt^.— Ague, in all its forms, is common in Turkey ; in the 
Asiatic province^it is universally believed to be the result of de- 
moniacal possession, and exorcism is considered the surest reme- 
dy ; but in the European provinces and chief towns, sulphate of 
quinine is preferred. 

A popular medicine, which Dr Oppenheim has often seen ef. 
fectual, is the following : — Half an ounce of fresh roasted coffee 
is infused with two ounces of hot water, and is afterwards mix- 
ed with an equal quantity of lemon juice. This dose is taken 
warm during the intermission. Her Gtteinlueck zUmai, zitmai 
mueseUesse^ and zHmayi rib, are the names given to quotidian, 
tertian, and quartan. Gout (wedfai mtfassel^) and rTieumatism 
(nUcris) are also attributed to demoniacal possession, but, luckily, 
in these cases, the physical means employed to expel the evil 
spirit, such as pinching, kneading, and pummelling the patients 
flesh, stretching his limbs, cracking his joints, together with the 
warm bath, &c., often act extremely well, and promote a real 
cure. 

GotU not common in Turkey, — Gout is not near so common 
in Turkey as in other European states, and the physicians 
employ for its cure no remedy but the warm bath. Hippocrates, 
in his AphcNisms, asserts, that eunuchs are never attacked with 
gout ; but Dr Oppenheim says, that he never witnessed so pain- 
ful and violent an attack of podagra, as he saw in an eunuch, a 
water drinker, and eschewer of opium to boot ; in fact, a per- 
fect model of sobriety, temperance and chastity ! 

Erysipelas in Turkey. — It is curious enough, that the treat- 
ment of erysipelas by stimulants, such as the nitrate of silver, 
blisters, &c., lately introduced into British practice, is employed 
also by the Turkish common people, who, however, use a stimu- 
lant of a different nature, viz. heat. Some spread a silk hand- 
kerchief tightly over the affected part, and cover it with very 
porous shreds of cotton, which they set 6re to ; they are con- 
sumed, but the handkerchief escapes *, and during the combus- 
tion of the wool, a sensation of heat and pain is felt in the 

• On the same principle that a red coal, placed on^a handkerchief, stretch- 
ed over a poker, does not burn the handkerchief. ^ „ 
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erysipelatous portion of the skin : others prefer puncturing the 
erysipelas in many points, with sharp spiculse of wood, and im- 
mediately applying to each puncture the point of a burning 
stick. Dr Oppenheim asserts, that he has seen both these me- 
thods successfully employed, for the purpose of fixmg the 
erysipelas, by which, of course, he means that the disease was 
prevented from spreading. 

Dogs do not become mad in Turket/.-^Dr Oppenheim corro- 
borates the testimony of those who assert, that dogs never be- 
came mad in Constantinople or Egypt, although the prejudices 
of the people allow the canine species to multiply in a manner 
quite anti-Malthusian. He remarks, that the dogs and birds 
of prey, the scavengers of the East, are justly entitled to the 
regard of the philosophers, for without their aid the ^* land of 
the sun^ would soon become uninhabitable^ so averse are the 
Turks to the removal of nuisances. 

Standard of Morality among the rwrAr*.— Dr Oppenheim 
quaintly observes, that every city in Greece claimed to be the birth- 
place of Homer, but every country in the civilized world refers the 
origin of syphilis to its neighbour. So is it with the Turks, they 
say it is a disease altogether of Prankish origin. It is extreme- 
ly diffused, particularly in the towns, where it affords a rich 
harvest to the quacks, who profess to cure the disease by warm 
baths and purgatives, continued for twenty or thirty days in 
succession. The regular physicians do a vast deal of injury, 
by an injudicious use of mercury, which they exhibit both in- 
ternally and externally, in the form of calomel, corrosive sulv 
limate, red precipitate, &c., in frightfully large doses. The 
chancres are in general touched with lapis infernalis, or with 
arsenic. The frequent employment of the bath and circumci- 
sion, to a certain degree, prevent the effects of impure coition, a 
source to which the Turks are extremely unwilling in any case 
to attribute the disease. Thus, a gonorrhoea is .always account- 
ed for by their catching cold, as indeed the name of the disease 
belzouky implies (a cold in the back, from bel^ back, and zouk^ 
cold). Their treatment of gonorrhoea is worthy of notice, but 
not of imitation, for they give cantharides in the form of pills 
or tincture, in ^uch considerable doses, as often to produce vio- 
knt irritation of the urinary organs : they are likewise in the 
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Mint of MCMSMmding a»tringait ittjedtieiis in tluft cUffoaaa, 
Notwkfastaoduig thift tii)iidieiou6 pi«ctioe» strictures of tbe uiw. 
tkra ace very ewej a dreamslaace votthy <^ observatioo. Dr 
OppenhRJin, ui hb remariiB upon die ven^sedl dmase, discusses 
vHuij ebeumaUuicss^ whioh pionre thee idmost mecediUa pievju 
knee of unnatund vice m Turkey^ not only among the igporaat 
and uneducated, but among the higher funQtionariea^ of the 
•tate. Tbe laie, and the preaei^l Grand Vizier, Redaohid 
Mehvieft Pasdia^ me quoted m examf^et ; in short, it is evident 
Aat the standard of morality among the TurJks is not I%ber 
iSmxk it wae among the Aenuma ia the time of the empeiors, 
iriiose tyranny wae well deserved by subj^ecta totally destitute of 
private virtue. If otbt^ proofs were wanting, of Turkish sen* 
suality, the enormous pviees they give ior apbrodisiaes would 
albne establish the fiiet^ 

Eaters qfOpiumyOndqfCen^Qevoe <Vf;ii/«ina^6«*-J)r Oppenbehn 
8awalavge'priee^v^niiiC«6are%forapowder, madebyindne- 
2Mng the brainaof Bftale and female £|Mrrows<in equal quantities, 
The Doctor makes somef very interesting observations on the 
pmetice so prevalent in Turkey, of eating opium,, to which is 
added^ in confirmed eases^of this dreadful habit, corrosive sub- 
Umate. Some take the lattor pdscm to the extent of ten grains 
imkj» Sir^hma^gr is quoted, as^ having lately published in 
Vienna, an account of a Tynolese peasant, who n^as- in the habit 
of wxing l» gratfis of arsenie with his daily portion of food, 
%iite aB esJtfaardinery i$t the fset I have lately seen in some 
W9A9 diat 10 one oi the ielaade of the Pacific,^ the inhabitants 
kave ne eAer niater to drink but sea water* Mackenzie or 
Hooker, I finrgel whkb^ relates that in Iceland, the cowa wte 
oAeft led wii^ dried fiAk during the winter I Those who io* 
duige 10 ofmrn, always avoid dcinking water or any fluid at 
eisdi tanaes^ at 40 deing often occasions colic. It is particularly 
wordiy of notice, that Dr C^penheim himself wa& attacked in 
Tttricey with intereiitteot fever,, which at first had the quotidian 
fmm^ but soon chwiged its tyfie, so that the paroxysm came on 
emsry aeventh, and aft^warck every lourteenth day. {n one of 
the dinioal loetures^ pulpJKshed in the London Medical and 
Surgical Journal, I have noticed this strange species of ague, 
aa joocurnng aa seme paarts of Russia. 

3 
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Tbe f^liowitig aecoti^ef the* effeetoof dptunl it extrteidjf 

<« Iq^ th€f Htontb of Ma]P 1880i» I aOCended AbduFMilaii Pa&dia^ 
6» hi» jottf ^y front EoiAab to Sikigae* We bivouacked one 
iright near a* IMe^ village eaUed Kai^ko, and; as ueiial, I slept 
wkbout cohering my head as the Tuvk» do$ when they spend 
the n%ht in the open air. Next moAdoig my eki^ocBan awoke 
me, just in time to depart with the rtet; but I Was unable, be- 
ing affidcted Wiih a vioteht pmn i» the^ head^ and feeling myself 
s^^^ $Xid giddy Mke a drunten mcuii I heai^ the vokes of 
thMe alrMttid m^ but d^ hot utfdersfood » syllaUe of wluil 
they sttd; I eould ndt i^^eak, and i^at» feUr a^p. In a few 
rntnnte^ I was astomished by a vioieht idioek and dashing ef 
eold waiier on ray head ; this arou^ me^ a&d I found that tuy 
coiSlpanions had hast^ied to bring up one eC the oaftnels, and 
had emptied one of the skins i^pon niy bead, thus promptly and 
ing&niolidy finding a imbstitute for a i^dwer bath. In fact I 
had bi^il in a state df naaxrotism^ induced by the neighbourhood 
ci an opmea. field, in which the pbppies were in full blow. Ii^ 
the dourse' of an howr^ I wai ^Mbled t<^ pursue my journey .^ 
The dieetirrdnee shewed mey that Aef were long awiire of the 
utility of the cold cUsh in Turkey, tf practice only Utely reeom*- 
HKoded in Germany, on the authority of the English phy«ciani» 
Gdpbaid and Wriy, in eases^ of poismikig by m^cotics. On an*' 
other occasion I dept near Brussa in an open fidd to leeward of 
a hrge ewa¥Mi df eamels, ladeii with (^um> and again I awoke 
ia^ th^ nomirig with netirly the tome ajTrnptoms,"^ 

ifie^i^ dM Smcide in Turkey, ^^T^f Oppenbeim's observer 
iSum upon t!he cause's which itnder insatiiey and menial derange^ 
ment extlremdy rare in Turkey, are very interesting, and wdl 
wbitt^of bdtog sttidied by tbose wh^deVele themselves to medical 
^fttistiest H^re it is sufiieient to rcimark, that thor habitual 
stii^redMon of the feelings of ^tlwvagant joy of sorrow, the 
fotalisnl mcuieated by their cre^, the contempt with which diey 
regard aH seien^b or practical improvements, their total igno- 
rande of pasmb-stirriag literature^ the absence of all scepticism, 
with rej^ \o the ir^h ef the Koran> and the want f£ the 
u a ntiiiidn till fedii^ ^ love ^ idl these civetmistaHiees eomlnneiG^ 
om«e ^K^ individual to look upon the wants of life with com^ 
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parative apathy ; in consequence of which, suicide and madness 
are almost unknown in Turkey. Suicide is most frequent in 
highly civilised nations, where murder is rare ; while in coun- 
tries where ignorance prevails, murders are very frequent and 
suicides rare. France is an example of the former, Ireland of 
the latter. It is excessively rare to hear of a suicide in Ireland : 
an Irishman indeed scarcely ever thinks of killing himself, but 
he frequently kills his neighbour. 

The only examples of persons committing suicide Dr Oppen-* 
heim met with in Turkey, were three, two of whom were Chris- 
tians, and one a renegade. Of the degraded state of Christianity 
in the East, no one can form a notion who has not witnessed 
the ignorance and superstition of the priests of the Greek church : 
Toumefort^s Travels in the Levant, elucidate this assertion most 
amply. Among these Christians too, insanity is much more fre- 
quent than among the Turks ; a fact which clearly proves, that 
the fatalism inculcated by the Koran exercises a decided influ- 
ence over the mental constitution of the Moslems. Religious 
madness is unknown among them, for their religion consists, not 
of spiritual doctrine, but of blind obedience to a code of laws, 
which embraces, not motives, but mere actions, and which pro- 
mises the enjoyments of Paradise to all those who believe in 
God and his prophet Mahommed. A non-observance of these 
laws, and occasional criminality, may retard, but cannot 6nally 
prevent their entrance into Paradise. They pass their lives in 
the fanded security of ultimate happiness, and, ccmsequently, 
they consider the misfortunes of this life, as transient and un- 
worthy of exciting deep or lasting exertions. Still the feelings 
of nature cannot be wholly exiled from- the human breast, and 
the Turk, who regards the near approach of personal misfor- 
tunes, or even death, with calmness and apathy, often exhilnts 
symptoms of most intense feeling, when a beloved child or wife 
is attacked with an acute and dangerous disease. Then he calls 
in the assistance of every physician he can procure, and to re- 
munerate them he is willing ^o make the greatest sacrifices : 
should the disease continue, however, for many days, his rdigi- 
ous'tenets resume their wonted sway, the physicians are dis- 
missed^ and the patient is resigned into the hands of destiny. 
Some new medical man comes, into the neighbourhood, when 
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again the voice of affecticm is listened to, and the immutability 
of fatfi for the time forgotten. Sceptics in religion are scarcely 
ever met with in Turkey ; Dr Oppenheim witnessed but one 
instance ; be was in attendance, during the last few days of his 
illness, upon CEmar Effsndi of Kiitaja; he was not afraid of 
death, but he was very anxious to know exactly how long he 
had to Uve. *^ Shall I,^ said he, ^ see the sun rise and set to- 
morrow F'' ** You cannot live until sunrise,^^ replied Dr Oppen- 
heim. ^^ Then before sunrise I shall know whether Mahommed 
Vb an impostor V^ 

Idiocy produced artificiaily in children and ^idu/^*-— Although 
insane persons are so rare, naturals and idiots are not so unfre- 
quent ; and occasionally idiocy is produced in children artificially, 
by means of giving the child small doses of narcotics from its very 
infancy ; a practice which, by stupefying the senscmum, prevents 
the mental development, and ends by producing a state of fatuity. 
This is an extremely curious fact, and I believe that Dr Op- 
penheim is the first who has given us authentic information upon 
the subject. This practice of rendering persons idiotic, is the 
source of great emolument to some ; and Dr Oppenheim says, that 
it is carried into effect, not merely upon children, but upon 
adulu, when it is judged necessary to render them incapable of 
conducting their affairs, while, at the same time, thdr removal 
by death appears, for certain reasons, impolitic and inexpedient. 

Practice of the present Sultan. — The present Sultan is said to 
have had recourse to this infamous proceeding, in the case of hi« 
son and heir apparent to the throne, Abdul-Medsched, a boy 
nearly thirteen years old ; he committed this act, lest the Janis- 
saries and their friends might seize an opportunity of dethron- 
ing himself, and of elevating his son in his stead, a fear which 
had led him, at a former period^ to sacrifice his eldest son, then 
a boy of tender age. The reigning Sultan is the last of his fi^ 
therms thirty children, and is the sole remaining descendant of 
the family which sprung from Mahammed, that has hitherto 
been in hereditary possession of the throne. The loss of such 
gentle blood would be irretrievable, and therefore it is to be hoped^ 
that some of the kings and emperors, who on all sides press 
forward to prop up the falling fortunes of the Sultan, will be 
able to persuade him to abandon this Saturn like-propensity. 

VOL. XVI. NO. XXXI. — ^JANUAEY 1834. I 
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LufuUic Jts^am^ ibc oiihf Hospiiab iin Turk^^^^rrTh^ :onljr. 
hospitals of .any. sort ia Turicej, are ihom appropriated to the 
reception of idiots, institution^ b^er r^ul'ated than epuld be 
expected, in a country otherwise so bac^iicacdiamilijiatipn* The 
inmiutes lare perions.iaffluiedfwitbifatiutjr or epitep^y^ and the 
idea^ so universally- prevalent, that these .diseases^ partake of a 
sacred character^. opeiBtes Tery^ Irrourpbly. in increasing tbel 
amoppt oft aims ponfributed to their support^ and consequently 
these hospitals abound in Tw^ey. 

StcUe of Surgery in Turkey. — Surgery has hitherto scarcely 
deservbd tbatriumie m ^TorJ^ey, and indeed itcouidnot be other- 
wise, in a oountry wfaebe disaeetion,, or even openiega dead body^ 
i3. expsesKsLy.foiUdden by'tbe £oran : ^^ thou sbalt fiOt open the 
body.eTeo.bf acruninal, who has stolen andj swallowed pearJb of 
pnce^^ ai:e the emphatiq words of th^ {tfophci. The present 
Sultan lias, caused to bepuUidied in Constantinople, a Jarge 
folio, a sort of cydopiedia of practical. >medioHie, surgery, and 
am^my, with aaatoinicid .pktes, which is. used in the medical 
school established umjer J^s auspices,^ but > is ill ^understood by 
the pupils,. :onac<^nt of containing ..i»«sy>^ Greek and Latin 
phrases, either untranslated or translated ^ery >badly. , 

A Turkish-surgeon has no iBstrumehtbut; a lanceC,- scissors, 
searingironj^nd«ibrGepsfor.e)ct];acting.balI& Exceptt bleeding 
and cupping, (in the latter they are ^eat^adepts^, they .never per^ 
form an operation, as they <lread hemorrhage^, which they are 
totally unable to ^^ontrol,. their only resource being the appjica'^ 
tion of sbroe styptic powdery or. else the iron ove, called heiaathe> 
to the bleeding, part.. In some cases they sear, the BKMmd.witb 
the actual cautery r when the limbs are diopped oft' by the exe- 
cutioner,, tlie only person. who evec.perfwms an.ainjautation in 
Turkey, thecriminars friends arrest the bleeding in, this manner. 
He who is^ caught inthe^ict of^tl^ieving, has his hands cut off; 
the^ Koran is. ex^plicit in enjoining ' this . puivshment. For slight 
of&nces, they ndl the ear to a post,' at such a height, that the 
sufferer just touches thegroundiwith. his feet, a position by no 
me^ns enviable. Scarifications of ^tbet skin are..frequently iised 
and often with great benefit : they apply .them, to relieve pains 
in all parts of the body^ and use them, in persons q£ allagea. 
I have kpown this op?fation to be performed. in the, oountry 
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porta of Irefend, with great benefit, in a bad <jase of ^ifttica : ^ the 
di^knickmedB iirtxiiy or thirty very superficial but l&ng incisions 
in tbe'ski^,^dc»e to each other, so a^ yearly to cover the calf of 
th0 leg^' ^miich blood flowed from the wouilds. 
/': jytakSesses tthe'Turl^ treat with poultloes/ made of figs and 
bottey, -afad nev^r venture to open them; Tiwy pour oil or melti. 
ed'buttjerdnta gunshot wounds; inflamed and piainM wounds; 
they^wcer with the hot flesh of an aniinal recently killed, or 
efeo«p|)SyTO them an ointment, made on the spot, by beating 
up'^hit^ lead -with b^gs. When an ulcer i^ rdaned or indolent^ 
they lay ^xshS wed' figs upon its' surface, which they somfetitnes 
S{lf*i{ikie%ith B fittle arsenic or red preci^tate. In cancarous 
iBor^^, •'they are'tacqiiainted with the : use of animal char<poaH 
wbkshXihey applied^ not in substance sprinkkd over the sore^ bujt 
madeiftitaa*linitiient Hdth'oii. Be'mg totally unacquainted with 
theuse^f efthi^r-ebarp^ or }iiit,th^ apply cotton, in the shape 
of dr^ssin^,' to sores ; a practice' which, ay Dr Oppenheim re- 
matlcs, has dcisf^edly found idrocafes in Germany; ^ well as 
England^ particularly when: the sores are extensive^ atid the pro- 
cess of scabbii^ may be attempted with a prospect of success. 
Dr Oppenheim says, that he has found nothing so eflectUal or s6 
conveni^t for the cure of thQ-ilUconditidned surfaces, occasion- 
ally produced by blister^, as :di«^irfg. the part with very fine 
cfOttoV^-waddkig; this inust^ be kept applied to the pkrt by means 
of a bandage; the exudation from the blistered surface soon 
concretes, and caused the cotton to stick, closiely, forming 9 
sort of scab, under ^tiichlHe part often lieals withotit. further 
ti*o\Ale. -iThis pfxkseSs has^ bisMi likewise adbpted with great 
advimi^e, in Caserof exttensit«e^ scalds and burns, in our manur 
factdHes'and ho^lftts,' and risffdi^mdedoit! most raticmal prin^ 
ciple^: In'bas^s Wher^ the extemU' sur&ee' is^ extenmv^ly de- 
ntided by "wicmtidi, I hti^ Mttle doubt^at the process of scab- 
binjg might be often fddlkated by a similar treatment J Poisoned 
wxiuttds tKfeTuAs sucfc, 4x6ifee, and cauterize; Thdre are fnao^ 
of them who prc^ess only a single branch of surgery, as bone- 
settiifg, operators' for cataract^' hernia of)erators, lithotcttmsts, 
&c. &c. ; such person'^ often enjoy a great reputation, which ii 
handed down from father to son. They observe strict secrecy 
<as td^tbeir inddes of operating, and boa^t . wocea^ingly of their 

i2 



Digitized by 



Google 



132 On the State of Medicine in 

success. Dr Oppenheim does not deny that, on many occasioDi^^ 
he witnessed results which proved them to possess considerable 
expertness ; this is true, for example, with regard to the pro- 
fessed bone-setters of our own country. Here, as in the East, 
they often do irretrievable mischieve. The quack is never blamed, 
however, in such cases ; this is their privilege all over the w(H:ld. 
The Turkish bone-setters use bandages and splints innumerable, 
and have the merit of having introduced the very curious me- 
thod of keeping the ends of broken bones in apposition, by 
means of plaster-of-paris, applied soft, and left on until it sets^ 
and thus secures the proper position of the limb. The Turkish 
surgeons hold amputation in abhorrence ; and so great was the 
prejudice of all ranks, from the soldier to the vizier, against this 
practice, that Dr Oppenheim was unable to introduce it even in 
cases of gunshot wounds, with comminuted fracture, &c. &c. 
Cases of this nature, altogether desperate and hopeless, unless 
amputation was immediately resorted to, the Turkish surgeons 
promised to cure without it ; and because Dr Oppenlicim could 
not promise with certainty that the patient would, in every case, 
recover, he was soon prevented from performing the operation 
in any ! ? 

As to operations after battles, in the Turkish campaigns, 
none were performed on the wounded prisoners, as they were 
universally beheaded the next day, by command of the vizier, 
to whose army Dr Oppenheim was attached ; occasionally, the 
clemency of the conqueror was exhibited in rather a singular 
way, for he ordered the prisoners who were wounded in the back 
to be spared, as an encouragement to flying enemies ! ! On one 
occasion, after the battle of MonasUr, the wounded and other 
prisoners were included in a treaty, and twenty Turkish piastres 
a head were paid by the Albanians as ransom for their captive 
countrymen. As soon as the money was in the pocket of the 
vizier, he beheaded the wounded, and sent the rest to be sold as 
slaves at Constantinople * ! Tooth-drawing is entirely in the 

* An able writer in the Dublin Universitj Magazine for July last, has 
■taken upon him the defence of the moral character of the Turks and of the 
Sultan, and mvokes Europe to protect the latter from the barbarous Egyp- 
tians ! He speaks of the Sultan's paternal affection for his diildren, and as- 
serts that his eldest son died of the smalLpox. Let him read Dr Oppenheim*s 
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hands of the barbers, who, in Asia Minor, may be seen in the 
streets employed in boiling coffee, which they sell by the cup, 
or in drawing teeth with the forceps, the only instrument they 
use. Hernia is very frequent in Turkey, and often proves fatal : 
the early age at which they all practise horsemanship, their 
bad saddles and bad roads, make them liable to be violently 
shaken in riding ; this probably accounts for the frequency of 
hernia. There are no trusses made in Turkey, and consequent- 
ly the poor are totally unprovided with them ; a few of the 
wealthy procure them from Vienna, France, or Itdy, but these, 
in the course of time, being repaired in a bungling manner, 
look like any thing but trusses, and injure rather than serve the 
wearers. The Turkish surgeons are totally unacquainted with 
the operation for freeing strangulated hernia, but th^y frequent- 
ly attempt the radical cure of ruptures, by means of ligatures 
or the actual cautery. 

" I had an opportunity of witnessing at Jenetschar (Larissa), 
this operation performed by surgeon Michalaka of Sagor. The 
patient was a robust man, about forty years old, who had the 
hernia for many years, and was now resolved to get rid of it, on 
account of the inconvenience it caused when he rode. When 
the operator had convinced himself that the gut could be easily 
returned, he tied the patient on a board, forming an inclined 
plane, so that the patient's feet were much higher than his head. 

<< With one hand he pressed against the neck of the sac, so as 
to prevent the gut from re-dntering it, with the other he made 
an incision into the tumour, extending from about one inch above 
Poupart'^s ligament, to two inches below it. He thus brought 
to view the proper hernial sac, ^ as he termed it, the bladder 
of the rupture. This he pulled forcibly, with both hands, out 
as far as possible, tied a strong silken string round the neck of 
the sac near the ring, and cut away the sac below the ligature. 
The spermatic chord was evidently included in the ligature* 

book in the original, and I thiiik he will feel as little inclined to plead tho 
cause of Sodom and Gomorrah, as that of the Sultan and his Paschas ; 1 am 
glad to see the true character of the Sultan exposed, in a letter from Con- 
stantinople, published m the Standard of 8th July. 
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which I remarked to him ; but he stoutly denied the (kttsibility 
•C his having committed so unfortunate a mistake.*** 

Generally, this gentleman, and others who perform .similar 
operations, avoid includji^ the qperma^ic chord in the ligatune, 
by pushing both it and thfe testicle into the abdoipinal «a^ity; 
The ancient cruel metliod of using the actual cautery, to proM 
duoe^die inflammation necessary to close the h^rQial aperture, k 
now seldom resorted to. Some of- the rupture doctors afferc all 
the state of our ancient quacks ; w))en they ent^ a tewn^.th^ 
proclaim their approach with sound of trumpet, and, osteata^ 
tiously diqilay, like a standard, a .l(H)g pole, from. which- bang 
the numerous hernial sac^ they have amputated^ 

Hernia and the stpne, prdbaUy on account of the pain they 
occasiiro, are the only two^seases in which the Turks permit 
operatioi^s. CcJ^tt^X^ -very frequent in some provinces^^ Tur- 
key, particularly Macedonia, Epirus, and Thessaly ; and Dr 
Oppenbdin aiuntioiils several instances wheie the disposition to 
the diseaae^seemed tobe hereditary. The operation of lithotomy 
always used is r that detwribed by Cekus, formerly called cm4ting 
on the gripe, or the lesser apparatus. The after treatment is 
altogether neglected, antiphlogistic remedies never applied, and 
the absurd regulation enforced of keeping the patient ;from 
sleeping for four-and-twenty hours after the operation. This is 
efiWted by means of music and various nmse$, perpetually kept 
up in his chainber. Unfavouvable as ai^^l thes^ circumstances^ 
the mortality is by no means ^ great as might be expected, and 
Dr Oppenheim saw many large stoiies thus extracted with a 
happy result The Turks, he observes, are much less liable 
than the Franks to suffer hm consequences f^on) wounds or 
c^rations; this was strongly exemplified among the wounded 
of the Russian and Turkish armies ; the habitual abstinence of 
the latter from spirituous liquors, and 4heir mfoderation in the 
use of animal food, may contribute, bethinks, toreiidet* the Qoa- 
sequences of inflammation less violent and dangerous. Diseases 
of the.tesddes and their appendages are v^ery fi^equent, and JQir 
Oppenheim justly attifibutes this to the narrow curved shape of 
the Turkish saddles, and their peculiar mode of riding, in con- 
sequence of which, the testicles receive a great shock each time 
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the hwse^ w^^ddeofy dnecfced ; » practice' they are very fond of 
in shewing off their hbrsem^nship. *.- ." 

' Ob^rvttii^ris on JStmuc?ts.^^Dr Oppenheim''s observ^tidns on 
ettnuchs are interesting. i.c »• ^ 

'^ Jealousy, Ae natural effiect of polygamy, has rendereH the 
Mahommedans extremely watchful of their wites, amd^^ hKs ittul^ 
tiplied the ntmiber of eunuchs. The iS^uffer^sare broi^ght in^ 
their youth from Africa, where they are purchased as diavee im 
Sennar ai!id Darfmir, apd are deliviEml intoithe hands of the 
Oqptie monks in *Egypt, who almost ^e?iehisiirely cuititttte tJib 
branch of national industry, l%0<K)eupa^ou is detested by)the 
Egyptians, l»it ^ the ' government, > hevertfideesi, ^phrtect thb&e ^who 
ar6 fenga^ged In^it, em account^of the profits derived from «o lu- 
cratire a trade. The Pascha nof Egypt has conf6rried cei-tain 
privileges and immunities on the village Zmt^^; rfl>^, ne!$» 
&wmf, because its inhabitants (who call themselves Chrfstians !) 
hare obtained great celebrity in this occupation.- The number 
aiinually thus mutilated is certainly considerable, but if falls for 
short of the estimate of Tavemier, who says that, in 165^ 
twenty^two thousahd eunuchs were sold in one prcn^inoe aloite. 
Many, m> doubt,'die of the operation ; the age generally selected 
as ^the safest for its perfonnance is from six to seven. The 
operator encloses the testicles and scrotum with a tight ligature, 
and then <;ut6 them off at one stroke with a sharp rasK)r. The 
actual ouitery,* or styptic powders, the ooi|)position of ^hich is 
«i secret,, are used to restrain the Ueediing. Although ^the b^st- 
looking boys are selected, yet they never grcWir' up handsonie, 
Bnd the adult eunuch may alwarys be distinguished, nol; merely 
•by his childish piercing voice and want of b^ard, but by a <r^ 
tain expression of premature old age, together with hdloW €fye6 
and pr(xninent cheek bon». . The opinion entertained by )some, 
that eunaohB,'bein^ deprived 'of enjoyment themselves, bate the 
'xest of 'mankind, and are (iruei'iind- unfeeling, I must positivdy 
.cba^y^'for I hate known many of a kind and 'mdst bem^vol^tit 
^disposition, nay I have watched with siirpdse how ^titent^ 
and happy they seemed to be. It is true, when provoked, they 
are ha^y and revengeful, but what African is not ? The num- 
ber sold flinnually 1^ Constantinople is about 300;' they g^ae- 
rally cost about ^0,000 Turkish piastres a piece, while a com- 
mon male slave is sold for one or two thousand.^ 
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Dr Oppenbeim had several opportunities of witnessing the 
performance of drcumcision in Turkey ; in a surgical pdnt of 
view it oflFers nothing of interest, and therefore, at present, it is 
sufficient to remark, that it is not performed until the sixth year, 
and the day of circumcision is celebrated by great feasts, and by 
presents from every member of the family. Dr Oppenheim^s 
account of the pomp and ceremony observed on such occasions 
in the families of the great is very amusing. It may be well to 
mention, that the inner layer of the prepuce is not cut so short 
as the outer, and consequently it still a£Pords a covering to part 
of the glans. In many, so small a piece of the fore-skin is cut 
off, that it is not easy to say, when the person grows up, whether 
he has or has not been circumdsed, — an assertion illustrated .by 
the fact, that Dr Oppenheim was twice obliged to perform the 
operation for phymosis on Moslems. 

Ophthalmia is very common in Egypt, but not in other parts 
of Turkey. The native surgeons are of opinion, that the cata- 
ract is produced by some foreign body, which falls from the 
head into the eye : they are very expert in performing the ope- 
ration of depression with a needle, which they insert through 
the cornea.. Dr Oppenheim created great astonishment by the 
effects of an electrical machine, which be occasionally used in 
cases of amaurosis. 

The blind are provided for to a considerable#extent in Tur- 
key, being the only persons allowed to ascend the minarets or 
towers of the mosques, for the purpose of proclaiming the times 
of (nrayer, 6ve times a day. As these towers command an ex- 
tensive view of the t(^s of houses, where the wcnnen often air 
themselves and bathe, none but the bUnd are permitted to per- 
form this office. 

The Dumb great favourites. — The dumb are favourites with 
the great, and are constantly employed as valets to wait on them, 
in the most confidential manner ; this partiality is founded on 
the belief that they can tell no tales, fiut Dr Oppenheim testi- 
fies, that they do not always possess this good quality; for in 
the campaign against the Albanians, most important intelligence 
was received, through the means of a dumb spy who waited on 
<Mae of the revolted chiefs. Robert J. Gbavbs. 
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OBSERVATIONS ON THE STRUCTURE OF RECENT AND FOSSIL 

coNiFERiE *. By William Nicol^ Esq. Lecturer an Natural 
Philosophy i S^c. Commimicated by the AtUhor, With three 
Plates, 

The structure of recent and fossil Coniferae has lately be- 
come an object of considerable interest on the continent as well 
as in this country. At different intervals during the last three 
years, I have paid some attention to the subject, and, from 
the investigations I have made, it would appear that much 
still remains to be done. There are several circumstances in 
the structure both of recent and fossil coniferae, which seem 
entirely to have escaped the notice of those who have lately 
ivritten on the subject, and which, had they been known, would 
have saved the authors the trouble of forming from a few hand 
specimens of fossil wood, genera said to be totally different from 
any of the recent Coniferae. To pronounce with certainty whe- 
ther a fossil conifera be essentially different from any known in- 
dividual of the recent kind, it would be requisite to have a 
thorough knowledge of the structure at least of all the different 
tribes of recent coniferae ; and yet several distinct fossil genera 
have been indicated by a person who has examined, and that too 
very superficially, only three slices of three recent pines, differ- 
ing not essentially from one another. Before I attempt to in- 
dicate the points of agreement and disagreement between cer- 
tiun fossil and recent couiferae,'it seems right to premise a few ob- 
servations relating to the general structure of the latter, as seen 
both in the transverse and longitudinal sections. 

In the transverse section^ by far the greater part of the Coni- 
ferae present distinct annual layers. These often vary consider- 
ably in their relative breadths. In general, however, they are 
broadest towards the centre, and gradually diminish in that re- 
spect towards the surface. This may be seen in many of the 
pine tribe. In a planted Pinus sylvestris, for instance, from 
Invercauld, in Aberdeenshire, eighty years old, from the pith to 
the distance of one inch there were only four annual layers. At 

* Read before the Wernerian Society on Saturday, 14th December 1833. 
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half the distance, between the pith and the surface, there were 
ten layers in an inch, and near the surface there were fifteen 
layers in an inch. In a native tree of the same species, from the 
same quarter, 160 years old, the diameter of which was exactly 
the same as the other, the relative breadths of the layers were re- 
markably different. The broadest layer in this tree exceeded 
not the tenth of an inch ; whereas, in the other, the broadest 
was nearly three tenths. - From the pith to the distance of one 
inch, there were twenty-six layers. From the age of 40 to 
52 years namely, twelve layers occupied mi inch. From the 
age of 70 to 86 years namely, sixteen layers occupied an 
inch; from the age of 105 to that of 125 namejy, twenty 
layersoccupied .an inch; from the age of 130 to that of 1^ 
namdy, thirty layers occupied an inch. From these measure- 
ments it will appear that, throughout the whole ' semi^diame- 
ter, the broadest k^yers of the native tree were scarcely double 
the breadth of the narrowest; whilst, in the planted tree, some of 
the bra'idest layers were upwards of four times the breadth of 
the narrowest. The diameter of these two trees being the same, 
the growth of the native must have been slower and much mare 
uniform than that of the other ; and this uniformity of growth is^ 
in all, probability, a principal cause of the well known superior 
strength of the native pines in the Highlands of Scotland. On 
observing the. differences between these two trees, I was natu- 
rally led to examine some other individuals of the same kind% 
and found the same conformation in the whole of them. 

A striking illustration of the superior strength of the native 
Scotch firs occurred during the erection of a bridge, which, afew 
years ago, was thrown over the river Don, in the vicinity of 
Aberdeen. In consequence of the softness of the ground, it was 
found necessary to build the bridge on piles thirty feet long. 
XiOgs of the best Memel timber ware first employed, but it was 
soon found that their tenacity was insufficient to resist the force 
necessary to drive them to the requisite depth, although their 
upper extremities were strongly guarded with hoops c^ iron» 
Recourse was then had to the native pines of the forests of 
Braemar, and these withstood the utmost efforts of the drivii^ 
machine. 

I jhiH^ tstatfed that the annual layers are generally broader 
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H^r the; pith; tbwi i tftWT^.tb^ 3^jS»f^f^H4^ ilKWtaitt.^pec;es, 
as Pinus Larix, Juniperus CQ9lpiuQ^,^&jQf^ erYQP^)f he]:> t^ sten^ 
is nearly c^Ma(Jrwa),4he breadth, ptsfffli^ tey^i^s is naaiiy ti^nes 
greater. oaf)iK'^d<s,pftbQJr^.tJti(^n. it istiPH^tjieiPsiqpiQ^te si4e. 
It $ometia»^,bfiipp(9p{v tfMh that, a lay^^^f^C cQBsideirable.jbi^adth 
on one side becoooes so.n^r^w.pn the.iQtl»^r.:sid^ asteotirelyto 
vani^9<aod>sofna layers frequently ^sui»e very different breadths 
in 4ifferent parts of tb«ir circuit. The^Jiuoip^rus omi^uni^ 
^ten presents, these und^tions in 4M^,^^ant ^n^anner. 

The amujalJayers of the Conifera^s whoever thay< occur, are 
always separated from eacb other by distio^ lines of den^arca-* 
tiony.and»,asifar ai» my. oh^iiv/itiom bavie.,extended» Uaiey occur 
in all the true, pines, yews, junipers, .<;ypre^ses, aud thujae^ 
but,. in. the tiube of Amuoaria?) they ar£t entirely jw^nti^g. I 
baveseen) it is.trttevi9nly;two of the four, known sp^es. of Arau^ 
caria,.naiBiely,. .the BrAisiliana . and Cuuninghami. Thes^ . havj^ 
certainly nodisUnct annual layers, and it is highly probable that 
the. same .character , extends to the. other two species. The JBca-» 
zilian* specimen Jn my possession, which grew in this country,!^ 
a.poirtioujof a vei^T/ young. sitem; but. the section of the oth^,,£Qif 
wMch I ant: indebted to the kindness of Dr GreviUe, is^from 
Moreton Say in New Holland, and is nearly fourteen inqhes \x\ 
diameter. . Irregular zones, displaying a slight diversity of co^ 
lour,;aFeito be seen throughout the whole surface, but there is no 
ajqiearanee £^ the distinct bounding lines that characterise the 
annual.layers of all tb&.other tribes of Coniferse. As I have had 
no opportunity of examining either of the two species of Dam* 
nuffa, I am tunable to say whether they have annual layers or 
not. I sl^all,.therdbre, not indulge in conjecture, but express 
a wish that attention may be given to the want of annual, layers 
in the tribe of Araucaria,.as it will enable us to explain why an- 
nual layers are not to be seen in sctme fossil Coniferse. 

Besides the want of annual layers, there are other distinguish- 
ing churact^s to be seen in the Araucariae, tq which > I. shall 
presendy have occasion to allude, and, with regard to the annual 
layers,^ it may be yight to subjoin that they occur in pines grow- 
ing in the warm as well as in the temperate regions, I have 
seen them in various species from the East Indies, as in the long- 
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leaved pine called Ch^r, from Fora, opposite Grospoor, — the fir 
from Nepaul, and in the Bailee fir. • 

When a transverse section of any of the Coniferee of the re- 
quisite thinness is viewed with a lens of the requisite magnifying 
power, a reticulated texture is seen, which bears a considerable 
nmilitude throughout the whole species. Rays or lines of dif- 
ferent degrees of thickness appear extending from the pith to 
the surface. The boldest of these often preserve a rectilineal 
course, but some of the more slender kind have, in some places, 
a kind of zig-zag form. The whole are connected by concentric 
lines or partitions, occasionally also varying a little in thickness. 
The meshes or network resulting, must consequently sometimes 
vary a little in form. When two or more radial lines are equi- 
distant and nearly of equal degrees of thickness, the concentric 
lines cross them at nearly right angles ; but, as the distance be- 
tween the concentric lines is generally greater than the distance 
between the radial lines, at least near the inner side of each 
layer, the meshes or openings are a little elongated in the direc- 
tion of the radii. Towards the middle of the layers the meshes 
become nearly equilateral, and towards the outer edge of the 
layers the concentric partitions approximate each other, when the 
meshes become elongated in a direction perpendicular to the radii. 
This description will, in general, be found to apply to biany 
pines, at least when they have attained a slow and consequent 
uniformity of growth. Near the pith where the annual layers 
are generally broad, and, of course, the process of vegetation had 
been rapid, the meshes often assume a considerable diversity of 
form. They are sometimes pentagonal, sometimes hexagonal, 
and sometimes of no very definite form. In some pines, the 
^partitions at their points of intersection increase a little, in 
breadth, especially when the slice is of a certain thickness, which 
gives rise to a subhexagonal form, and which is sometimes more 
frequent in one tree than in another, even of the same species. 
The quadrangular form of the meshes, I have frequently ol> 
served to be much more conspicuous in some of the large 
American than in several of the European pines of the same 
species. In a Pinus Abies, for example, of large dimensions, from 
the forest of Braemar, in Aberdeenshire, the irregular was much 
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more frequent than the regular form of the meshes, throughout 
the whole transverse section ; whereas, in a tree of the same 
species, from the British Cfdonies in North America, the regular 
quadrangular form of the meshes was as predominant as in any 
apecies of the pine tribe I have ever examined. To acquire a 
thorough knowledge of the structure of any kind of wood, a 
single section of small dimensions will by no means suffice ; and 
some of tho$e who have lately attempted to instruct the worM 
with regard to the di£Perence between fossil and recent coniferse, 
have done themselves no credit, and the world some injury, by 
drawing conclusions from a single, and that too imperfectly cut, 
section. 

In some of the junipers as well a^ in the Thujae, the quad- 
rangular form of the meshes very generally prevails ; but per- 
haps the greatest irregularity in this respect is to be seen in the 
Araucarias. In this tribe the meshes are seldom much larger in 
one direction than another ; but even when they approach the 
quadrangular form, the partitions are often less rectilinear than 
in many of the true pines, and the meshes from the centre to 
the surface are more uniform in size than in any of the pines, 
the process of vegetation having sustained no regular annual in« 
terruptions. 

Besides these differences in the form, &c. of the meshes, there 
is a peculiarity in the Araucarias which I have not observed in 
any one species of the coniferous family. The peculiarity con- 
sists in an unusual weakness or want of tenacity in the concen- 
tric partitions. This weakness is such that with every car^ 
and with the keenest edged instrument, it is scarcely possiUe to 
.cut a transverse section of any considerable size, without the 
ineduUary rays separating from each other* To procure even 
a very small slice with the radial partitions in a state of ad- 
hesion, it is necessary to {dace the edge of the instrument pa- 
rallel to the medullary rays, and to press it forward in that di- 
rection ; for if it be made to move in a diagonal direction, which 
in general is the best direction for making a very fine slice, 
.scarcely two rays will be found to adhere to each other. Hence 
we may infer, that the timber of the Araucarias, if the whole 
species be similar to that from Moreton Bay, must be greatly in- 
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ferior for^vanobft arohkeetiual ))ifi«p08e8 to that of nmny bf "the 
true piiMs. 

Ontxmpmiag^e t^^kdv^^breaddi' <>f die partitions'wMi the 
gi28 of 'the meshed or dpemngr,'iniatraAs^^ dMb* 

rent spedes of Comferte^ we fitod a Vety tonsidetable (fifFeretice. 
In eome, as th^ Pbus strobus, Pious canadensis, Kc, the lig- 
neous substance composing fli^partMonsoccqpies a much 
smaHer space than thkt of the int^rthediiit^' meshes. In others, 
as th^ Taxus baceata, the ligneous substance ' composing the 
partkicfns occupies' a llu'ger splice thah that of the^edii^, and 
the yew is well known to be g^atly ^perior'td any 6f the pirtes 
in strength or tenacity. The differences in question may be 
seen by inspecting the first and fourth^figtires of Tlate II.' I 
may here observe, that the whble of the seetibnrfigAned in all 
the plates were drawn of the sife^s'as theyappeared to the eye, 
when viewed with a double cMv^ garnet 'lens of^neariya 
fortieth of an inch tiadius. 

The trtmsverse sertiottfe df Conifferaei present appi^t^nces of so 
much similitude, that it is not very easy in every case to ditf. 
tinguish'one species from another, especially in the pine tribe; 
but the finer texture might enable an eye familiar with the sub- 
ject to distinguish the Junipers and Thujae from the Pines, and 
the irregular Ibrm of the meshes in Salisburia' and Araucaria 
might enaUeone to distinguish them not only ftomthe pines, 
but dsd fWnn the Junipers and Thujas. ^ 

Besides the general retfcUlatdd texttlre as seM in the trans- 
verse section, occasional circularopenings of larger dimensions 
than any of the* meshes' appearln marly of the trCie pities. They 
often occur in Pinus strobus, Pi ^Ivestris^ P. abies, and P. 
Larix; btit I have not observed them in Pinfus pfeea, nor in P. 
canadensis, nor in P; cedr^s, nor have I ever seen them in the 
Junipers, the Thujae, the Cypresses; the Sdisbtrria, or In the 
Ataiicarias.' They are called Lhcunae from the' cirtnnnstance 
of their appearing empty, espebiatly as seen in very thin trans- 
verse sections: They are longttudihat tubes, and are complete- 
ly filled in * their whdle length * with slendeir ' tiiettbhmcfus sub- 
stances, which seem tb lie in different directions. When a 
longitudiAaft* section' pasfes thrdngh'the ceritte bf^'ohe of these 
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/ Longyiudmal Sasikm.t^Tbe eleg^feex>f the reticulate^ taxr 
tuise di^ayed in the tcananeraQ secttoa/of many of the Ccfiifeim, 
must arrest the attention of : every. obaery^; but it ,is in the 
hngitMdmal eectioti pamlleljto a radius^ jthat w^ aneto look for 
the , most beautiful mechanism; the . Gonifi^s^ display* To cut 
Mich} a section^ however, in a .proper, manner, is often attended 
with, some litide diiBculty, arteing from. jthe>di^ent. degrees of 
hardnesaion the opposite sidesof ^eadi annual. l^yer* The seo 
tioa imjist be paiallel to a radius. It must^ nearly of an. unir 
form thickness, and neithei* toa thick nor toa. thin. If too thick^ 
the structure of the parts does not come into » view, and if tqo 
thin, only a shadow of the whole. remains^ .. 

Such ^section, when se^ wi.th.a proper magnifying lens, pret 
sents the longitudinal vessels with their bounding partitions 
well defined. The vessels are generally widest at the inner side 
of each. annual layer, and gradually diminish in that respect to* 
wards the outer edge. Near the latter they < are often so narrow 
that the. partittoBs almost toudi one anotfaer^ In some< parte 
the vessels iaee i^ten rectilinear taA.coQsideraUe extent, and in 
other parts they often assume a curvilinear form, and even in* 
osculate or cross one another. At irregular intervals the ves- 
sels are oftai traversed at. right angles by bundles of stra%ht 
lines .more or less numerous, and these, may often be seeB 
stretching a^oss several annual layers without interruption. 

In every spedes of. the family of Coniferae, whe.ther. th^ cour 
tiua>annual layers or not, the langitudinali vessels, as seen in the 
loDgitudiinal' secticm parallel to, a radius, are in some, places ap- 
patently empty, but in .other places they contain groups of citv 
cular objedis nH)re or less. numerous. . Theaeobjects, or dkcM as 
they .may be^. called, are of different dimensions in ^ilferent 
species,. ,and in every case where there are^i»ual layers they aiie 
always of .the greatest diameter at the inner side of each layer. 
They diminish in= size towards the outer side^ and when the 
vessels :befx)me very narrow, they genenally ^disappear. The 
discs are often pretty regular circles, especially when they are 
aituated.iita'certab distaoceirom «ach'X>thm*,^ but they some»- 
times become slighdy elliptical especially wh^a near one another. 
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and in such cases the transverse axis is nearly perpendicular to 
the IcHigitudtnal vessels. When the discs are very near each 
other, the contiguous surfaces often become rectilinear, and 
when they are large, they often project into the partitions, and 
give to their edges an undulated form. 

These discs are composed of a considerable number of con^ 
centric lines, which are always very much crowded together, es- 
pecially near their circumferences. A space at the centre often 
contains one circular curve surrounded with a broadish curves 
which in some kinds of wood has an elliptical form. The curves 
or Hnes towards the centre are often not exacdy in the same 
plane as those towards the outer edge, their focal distances be- 
ing somewhat different. But in some pines the whcde disc dis- 
plays a pretty uniform distribution of curves from the circum- 
ference to the centre. It is impossible in words to convey to 
the mind any idea of the beautiful appearance of these discs, 
when duly illuminated and viewed with a single lens of the re^ 
quisite magnifying power. Fig. 2, PI. II., will convey some 
idea of their structure as seen in the Pinus strobus from North 
America ; but the minute assemblages of prismatic colours as 
seen in the microscope, cannot be represented either by the 
pencil or the tool of the engraver. 

In some of the Coniferse the discs are arranged in the vessels 
in single rows only, in others they are arranged in double as 
well as in single rows. In Pinus sylvestris, in P. Abies as well as 
in the Junipers, Thujas, and Cypresses, I have not observed 
more than single rows of discs in each vessel ; but in Pinus stro- 
bus, P. canadensis, Taxodium disticha, and in the Araucariai^ 
from New Holland and Brazil, double as well as single rows 
are often to be seen. When double rows of discs occur in one 
vessel in Pinus strobus, P. canad^isis, or in Taxodium disticha, 
the discs of both rows are placed in such a manner that a line 
drawn from the centre to the surface of the wood would pass 
through the centres of each, or in other words, the discs.in one 
vessel are placed side by side, and never alternate with eadi 
other. This arrangement will at once be seen by inspecting the 
figures in Plates II. and III., and it may be right to bear it 
in remembrance, as a very different arrangement will be shown 
to exist in the double rows of discs in the Araucarias. There 
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is another reason for attending to the circumstance, namdy, 
the bold assertion in Mr Witham^s Treatise on the Structure 
of Fossil Trees, that in the vessels of the recent Conifers^, 
the discs or areolae, as they are called, occur in single rows 
only. 

I have stated that in the Taxodium disticha, there are double 
as well as lungle rows of discs similar to those occurring in Pinus 
strobus and P. canadensis ; and this is strictly true with regard 
to one portion only of the piece of wood I examined. The 
other portion of the wood presents appearances so totally dif- 
ferent, that no one could suppose it possible that both existed 
in the same piece of timber. Whether the peculiarity be a 
general or only a casual circumstance I am ; unable to deter- 
mine, having hitherto h^ no opportunity of examining any 
other piece of the same kind of wobd. That which I examined 
grew in the vicinity of London ; its mean diameter is about four 
inches. The pith is considerably nearer one end of the longest 
diameter than the other. About two^thirds of the transverse 
section is of a darkish cream colour. A space about an inch in 
diameter, with the pith in its centre, is of a chestnut-brown ; the 
remainder is a shade lighter, or a darkish wood-brown. Now 
the whole of the pale portion of the wood presents in the longi- 
tudinal section, parallel to a radius, double and single rows of 
discs similar to those occurring in Finns strobus, as shewn in 
Fig. 2. Plate III. ; but throughout the whole of the darker 
part, the discs, which occur in single rows only, are so very 
obscure, that the concentric circles can scarcely be seen. Fewer 
patches of the discs occur in this than in the paler part ; and 
even where they do occur, the individual discs are always 
[daced at a greater distance from eadi other. Besides the dis* 
mmilitude of the discs, the longitudinal vessels throughout the 
dark portion of the wood contain numerous lines or fibres, cross- 
ing each other nearly at right angles, but inclined to the parti- 
tions at an angle of about 45% of which there is not the slightest 
trace in the pale part of the wood. These lines have often the 
appearance of a St Andrew^s cross, especially when they pass 
through the discs. As sections both of the pale and dark parts 
of this singular piece of wood are figured in Plate III., a 
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,b^4er. idea of the cespeotivo differences will be had by inspeei- 
•ing.the figures, ibaii oan^be given in wcMrds^ but both .fall great- 
^fy'fthort of the reality, as seen in the sections .themselves, when 
Xbe:eyB is aided, by- a powerful. lens. 

The concentric longitudinal section of the dark part of the 
'Wood^ presents in the vesselsideeussatingtfibres^ sunilar to those 
oeoukTing.ihthe.seetioU'parallelito- a radius; .and both in the 
'dark andjpale.part^of: the wiood^ .therpartkionft of the vessels in 
t|ie cQtuseiUnc: sebticm.have expansions or opeBingsc timikr to 
jeochpther.. . 

. A dififaretice is also obeervriile in- the transvene sections of 
rboth part»: of this wood« In. the pale part, the^ meshes are con- 
jttderably larg» than in the dark part, andlhe dark part is om- 
siderablyt hacder and firmen than the pale part It would be iiv- 
tere^ting |o see whether. in the large and full< grown trees in 
•Ameiricay the Taxodium disticha jMresents appearances similar to 
those.jEibove delsorilied* Ttuut ttce bdng a native of some of the 
more i^outhern states^. is neveiva^iar.as I know, iniported into 
ithis^ ^uptry^ It is^ therefore, to be hoped, that some, of the 
'iD«i)y. scientific gentlemen in America, will examine it in both 
iits4de9» and favour the world vdtbi the result of the investiga- 
Xion*.. 

, If It may judge^from the few longitudinal >septioDs Jhave out, 
jihe TaKusbaooata oontmns dtsc». arranged in single rows only). 
•tThey are' smaller, and even more obscure, than thote situated in 
the dark side. of the Taxodium.distidia. They^soarcely e^bit 
^dislinct conoentric curves, but this may arise from the difficulty 
ofv.cqtting alioes sufficiently thin. , As in the other Conifers?, 
they occur in gtoiifis^ hut tbe individual < discs are al wayside* 
tacb^ frotn eineh oth^; and^ as in the other Coniferas, thereare 
many^parts .of a section whese no ^diao is .tO' be seen.. .The lon^ 
gitu4ipal vessels are m very, narrowy that the partitions neariy 
jtQU^ -que anoth^y at lenst- io certain parts^ . The partkions>ccm- 
^ of e^&triemely. minute psxallellines^'and in the vessels there are 
mapydistinot tiransverse lines, somewhat' resemUing those in the 
dark part of Taxodiiimdisticha. In the yew, however, these lines 
^ue plftoed in a direction nearly pe]^)endieular to the sides of the 
partitions. They scarcely ever cross one anothisr, and when 
they do meet, it is only at their extremities,- where. they give 
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fWtd«'apptArante i^semfaiiiig that of a very.i^e teTtotV 
-plftcMtin ^ iMiizmtid pondon lliu's>. In iteQybpJQi^j;!^ 
\{ti^ ah» ^qtike par^dbd. Ivt the cancentrfc seetioi^ of IB^mbao- 
^atii^ tte partitions :of the vessds occasioiiallj^pnMieatlQlrticlular 
esp^niiafaft, ip wfaidi-there\are two, tbree^.or foun 8ub€flipii0Eil 
^^tnings, somtfvriiat i^setnldmg tfaoseih lliedarker psurtrbf Ta¥^ 
dium disticha. The appearancespreflented by the ^bfferedt iWP- 
ttotis^dP- Taxu9 baocata are figured in « the uhderi pid:t'0f Glate 

The . Saliaburia' achai)tifolia> which difiira so widely? in th^ 
ibrdi'Of^iti KeaWsifrom any of the pines^ riso pre^nta^Mne^dif* 
Kkftfnt^ in the kructtire of its wood* Thaaabual Jayemare 
nor soidistiiictly defined in > their botindariea as in most . ofi.liip 
pities^ and^ though the general ibrak of the nieshea is. quadvi^ 
gnlaiv 3ret- they -are irften very irregular and; of difiireiit ^ia^. 
in the longitudinet sections, the Tessei^, though- vijguijg a; little 
in n^dth, are inore reodlinear' than in. most of; the i juries^ they 
sekloin or never runmpg^into ehch' other. The dlsca>doiimtioeh 
cur so much in paCdies^asin most of the pines, ilfafl|bbfing:i$)«rp 
extensively and« mnfoAnlj distry)uted. In the stnall- piec^. ef 
wood I had to) opemte on, diey^docurred in mgle.rowsonly. 
The piarti^Dtts.'of both- longitfafinalseetions^. present the^fibrtma 
struttare very distinctly^ and tn' those of iSae ooneentrio section 
numerous short'ezpamionB'Qoeur, seldom containing more tb^ 
two openings^ I obuld' haye, wssbed to preseht engravings of the 
aeetion^ of thia wood^ but there lias not been time to get the 
•dranring^ ready. 

When proper sectiona^of the Araucarise are duly examined, 
wefinctappearan^ea'which difier evennaore widely than those of 
the Salisburia from the rest of the Coniferee. Thewantof regiiiur 
annual faiyers is a 8u£Scient diisuractensdc distinction iii the thom^ 
terse "Mction, and the form and arrangement of the discs }» 
equally distinctive in a longitudinal section. In the longitudinal 
liecnon of die Araucarias, parallel \o a. radius, gtpups of discs, ar- 
ranged 'ixith in single and double rows, are often to be seen. 
In iome parts the groups are more numerous than in otberis, 
and'a soHtaryrow, connstingof a few discs only, may often be 
^een where no groups occur. There is a' pecuUartty in tfete 
siiighi rtiws'oP discs* which alone would distii^uish the Aratica- 
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rise from any other tribe of Coniferse. In the Araucarian rows^ 
the discs are always placed near one another and at equal dis- 
tances, and each row, whatever be its extent, terminates abruptly 
at both its extremities. In some of the single rows the discs, 
though near one another, are quite distinct and pretty regular 
circles; but it sometimes happens that the discs are as if squeezed 
together, when they become slightly elliptical. 

In the Araucarias the discs, particularly those in the single 
rows, are larger and much more distinct than in the yew, but 
they are smaller and more uniform in size than in any of the 
true pines. The concentric circles of which they consist are 
often very distinct, and, when duly magnified, they present a very 
beautiful appearance ; but by far the most striking feature of 
the Araucarian discs is to be seen in the double rows. In the 
pines the discs in all the double rows, as already observed, are 
always placed ade by side ; whereas, in the Araucarias, the discs 
in the double rows always alternate with each other. This al- 
ternation of the discs in the double rows, has modified in a very 
striking manner the contiguous parts of the circumference of 
each disc. Instead of being circular, the approximating parts 
jiave become rectilinear, which has rendered each disc partially 
polygonal, and wherever the discs in one row are equally neat* 
one another as those in the two rows, their contiguous parts 
are often also distinctly rectilinear, so that each disc is in four- 
sixths of its circumference rectilinear, two-sixths only retaining 
the circular form. The discs in the double rows of the Araucariae 
are, therefore, partly circular and partly polygonal, the poly- 
gonal part consisting of four distinct ^des. 

The polygonal form which these discs have partially assumed, 
afibrds a striking instance of the e£Pects of opposite forces mu- 
tually acting against each other in the process of vegetation ; 
and there can be very little doubt, that were triple or quad- 
ruple rows of discs to occur in any tree arranged in the manner 
of those in the double rows of the Araucaria, we should have a 
series of regular hexagons, more distinctly defined than any of 
those hitherto seen in the fossil Coniferse. Whether such an ar« 
rangement exists in any living tree cannot be determined, until 
the structure of all the Coniferae be examined. That a struc- 
ture similar to that above described exists in all the Araucarise 
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is highly probable ; but the Dammara and Callitris remain for 
investigation, and other tribes may possibly be found, that have 
hitherto escaped the research of the botanist. 

. There is nothing very striking to be seen in the concentric 
section of the Araucaria. The expansions of the partitions are 
if any thing rather larger than in some other Coniferae. ^They 
have a cylindrical form, and contain several elliptical openings 
which are often confluent. The partitions of the vessels in this, 
as in the radial section, present a very distinct fibrous structure* 
A reference to Plate IV. will, however, convey a better idea 
of the peculiarities displayed in the different sections than can 
be given in words. Fig. 1. represents the transverse section ; 
Fig. 2. the arrangement of the double rows of discs with their 
polygonal boundaries ; Fig. S. shows the arrangement of the 
single row of discs ; and Fig. 4. is a representation of the con- 
centric section. 

Although I have already mentioned the drcumstanoe, it may 
not be improper here to repeat, that the whole of the sections 
figured in the three plates, are of the relative sizes, as seen by a 
double convex garnet lens of about one-fortieth of an inch ra- 
dius. They may, therefore, be considered as magnified about 
four hundred times ; and to give some idea of the minuteness 
of some of the parts represented, I may mention, that in one row 
a twentieth of an inch long, I have counted not less than fifty 
discs. The diameter of each could not, therefore, have exceed- 
ed the thousandth part of an inch. * But the smallest of these 
discs are of an enormous size when compared with the fibres of 
the partitions bounding the vessels in which they occur. By 
unng the same magnifying power, in making drawings of this 
kind, we are enabled to judge correctly with regard to the re- 
lative dimensions of the corresponding parts. In the sections of 
some kinds of wood, I may add, the structure of the disc is to 
be seen to great advantage when magnified about three hundred 
times, and, with very few exceptions, the objects are better 
seen by artificial light, as that of a candle, than by that of day. 
The whole of the drawings in the three plates were made by 
Mr Scott, Surgeon in the East India Company^s Service. Every 
attention was bestowed to render them accurate representations, 
and gendemen, who have compared them with the sections from 
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which they were takeD» have expressed the same opinion erf* their 
genenEil aceuraoy. 

Having thus given a. brief description of the structure of 6e- 
veral individuals of the family of recent Contferee, I shall now 
•subjoin a fe^r observations on the sttucture of those iwhtslificcar 
in tka^arth in a- fossil state. Some of the fossil Conifdne have 
di^net annual- layers, otheis have none. The first kind more f re- 
quentlyooeur than thesecondy.but .the seeond have been met with 
in various places. In.thelias formatkm m the vicinity of Whitby, 
I fouvd^ismall speoimen,.whicl^ 'although it displayed the ooni- 
Serous texture in a venylperfect. state,, showed noiinchcaticii ai 
distinct annual layer^w . TUs. fpecimen was entirely silioeoucL 
Sinlilar maasesof ooDsiderablemagnitude, also siliceous, have been 
fonnd in .^vNeiweastle coaybripation ;^ and in the ^sandstone 
quarEytof«.Cnuglatl^'r«^ml trbnks -of large- dimensions, first 
pointed out to naturalists by Professor Jameson, have been fatrnd^ 
without Any 'anpe^aranoaQfannual layers *. These, howei^er, are 
chiefly conqxifled ' of caribooate qf lifue, ^blended with a portion 
of ir<m and earbonacecfus matter. The trunk which was .dis- 
covered m. that quarry in October last (1883), is perhaps the 
most niagnificent specimen of a coniferous petrifaction that has 
aver .been. seen. It is nearly round, aaad nearly .three feet in 
diameter. ^ Ini^s poation it declines from the vertical .about 
SS"*) .Fourttoi:feet of it have already been laid 'bare, and 
every precaution is takept to pseserveit entire until it bb wholly 
dug'out. When that '.hi|ipeBs, it will probably soon aft^ be 
deposited m some one of the jci«>tific institutions of Edinburgh* 
When I this trunk iwas/fiest .observed^ some, fragments were de- 
ta^ed from its upper extremity. From the most solid of these 
I have cut several sections, both trwasverse and longitucKaal, 
with a view to etamikie it^ structure. . One of these specimens 
measures about twenty sqtiaie inches. Throughout the greatest 
part of its surface, the coniferous textute exists in a tery per- 
fect state of prescrvatioi\5 but towrardsx>ne of its extremities the 
veseels^are^very much contorted, andin xme small part completely 
obliterated. 

The colour of this tree is in :the transverse fracture greyish- 
black ; ia the longitudinalfracture brownish-Uaek. Throughout 
• The largest of these is figured in Mr Witham's woric. 
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that. part where tbesthactureis^most perfect, there ar^ tnaiiycut' 
^ilh^ear lines of a darker cokiur tbati the gehentt sfa^de, lind k «U' 
milai'shedeiil the form t)f tbehs often pervdd€«>thdse^rt$<where^ 
the stmcture'is most deranged. Small veinsof white cMcareood> 
spar are often to be seen throughout the 'whole mass* 

In the longitudinal section parallel ' to -a iradius of tli<^ presetit- 
Cr^gleith tree, the vessels iii general are rery much distorted, 
and the whole texture very much obscured; butwherevet* 'the 
vessds appear witfi any distinctness, they often, edntain discs in* 
double, triple, iind even quadruple tows. The diseaat^ always 
very obscurely seen, so much so, that in: many -parts they are 
barely discernible. In several' parts, however; thisy are suflU' 
oiently distinct to leave no .douirt as totheir fae^tt^onal form. 
The vessels in the concentric seddon ate e^en more distorted 
dian in the other. The partitions, however, in •■ some parts, af- 
ford traces of expaimioas similar to those in the Araucarise ; and 
with the exception of the triple and quadruple rows of discs, the 
Craigieith tree very much resembles^ in its general characters, 
the Araucaria from Moreton Bay. 

The 4Bilioeous 4)pecinien above meoticxied from the vicinity of 
Whitby, which is destitute of annual layers, affords no trace of 
discs in the longitudinal section parallel to a radius, but their 
absence now is no proof that they did not exist in the wood 
when in a recent state. In the fossil Coniferse, the discs in the 
longitudinal vessels are in genend very mudh obscunkh, addifre- 
quently disappear even where the reticulated' teiture aiid parti- 
tions cf the longitudinal vessels are perfocdy distinct 

A specimen, for example, which It found on the beach iin4 
der the cliff of the upper lias in.thi victnity of Whitl^, which, 
in the transverse section, displa]^ not only cHstinct annvmllajrers, 
but also the most perfect coniferous reticulations, affords but 
very few traces of discs in the lon^tadinal section. The longi-i 
tuoUnal section I allude to ia two inches long^ib the direction of 
the radii, and nearly one indi in the longitudinal direction, and 
it is only in a small portion.at one end that the discs cim be seen. 
They seem to be as large as those in many of the recent pines, 
and like them they are either circular or slightly elliptical. 
They chiefly occur in single rows, but some few traces of double 
rows are observable, and in that case the discs are placed side 
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by aide, in the same manner as they are placed in the vessels of 
all the true pines. Were this slice divided into two unequal 
portions, one of them would have been styled a Peuce and the 
other a Pitus or Pinites ; and parts of it would have furnished 
materials for the genus Anabathra of Witham, as they fre- 
quently present between the partitions of the longitudinal vessels 
distinct transverse lines, somewhat resembling the steps of a 
ladder*. In the section perpendicular to a radius, for in fossib 
it is not easy to produce a truly concentric one, the partitions of 
the longitudinal vessels are often very indistinct, but some of 
them present cylindrical or elliptical expau^ons, containing a 
idngle row of many roundish openings. 

In another very fine specimen of fossil wood which I also 
found in the vicinity of Whitby, the transverse section showfr 
well-defined annual layers, displaying the most perfect coniferous 
reticulations. The longitudinal section parallel to a radius is in 
some parts rather imperfect, but in many parts the partitions are 
pretty well defined. Between these, both angle and double 
rows of very obscure discs are occasionally to be seen. The 
greatest part of the section, however, is destitute of discs. The 
discs in the single rows are apparently either circular or ellipti- 
cal, but those in the double rows are decidedly polygonal, and 
the discs in one row alternate with the discs in the other row. 
In this circumstance of distinct annual layers, this fossil agrees 
with the recent pines, and in the form and arrangement of the 
discs with the Araucarias. 

Transverse sections of this fossil are figured in both the edi- 
tions of Mr Witham'^s work, and they are the only ones acknow- 
ledged to have been furnished by me, although, with a siiigle 
exception, I furnished the whole of the sections from the lias 
formation figured in the first edition. Some sections of the fossil 
in question have been figured on a larger scale in the 15th plate 
of the second edition, under the name of Peuce Lindleiana. 
The second figure is said to represent a portion of a lon^tudi- 
nal section parallel to a medullary ray ; but it so little resembles 
the rimilar sections I have made, that I cannot but suspect it to 
be a representation of something else, more especially as I gave 
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the lapdary permissioii to take off for Mr Witham one trans- 
verse section only. The first two single rows of discs in the 
figure to the left, are represented as each displaying two bold 
concentric circles ; whereas in tlie sections I have made, the discs 
are altogether so very obscure, that they can scarcely be seen. 
There is only one row of double discs in the figure, and the discs 
are irregular circles ; whereas, in my sections, the double rows 
are by far the most frequent, and the discs are all decidedly 
polygons. In page 61 of the Sd edition, we are told that <^ the 
cellules are very regular, and present generally one, sometimes 
two, series of circular glands or areolae, which are precisely si- 
milar to those of recent Coniferae; and that the only difference is, 
that, in the latter, the areolae are always in single series, whereas 
here they are sometimes in double series, as in the fossil genus 
Pinites.'" By stating that the areolae, or discs, as I call them, 
are precisely similar to those of recent Coniferae, it is evident that 
the writer of the book was not only ignorant of the fact that the 
areolae are circular in the Pines, and partly polygonal in the 
Araucarias, but also that double rows of discs are of frequent oc- 
currence in the recent as well as in the fossil Coniferae* The ge- 
nus Pinites must therefore be rejeicted, if better characters can- 
not be found for it. Perhaps it may be thought that I have 
been too prolix on this part of the subject, but I consider it ne- 
cessary, to guard the scientific world against placing too much 
reliance on a work, containing so many inaccuracies. 

In the lias formation in the vicinity of Whitby, we have at 
least three fossil Coniferae, differing in their characters from one 
another. The first, which is siliceous, resembles the Araucarias, 
in having no distinct annual layers ; the second resembles the 
Pines, in having annual layers, and also in having similar discs 
similarly arranged ; and the third, resembling the Pines in hav- 
ing annual layers, but differing from them in having polygonal 
discs arranged in double rows, the discs in one row alternating 
with those in the other ; yet the writer of the book alluded to 
states, that all the longitudinal sections he has seen of the 
Whitby lias fossils are so similar in their characters, that he can 
only say of them that they all belong to the genus Pence. If 
so, the genus Peuce must be a very heterogeneous one. 

I might here point out the characters of some other fossil 
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ConiCerce wbieb^^dGDUAil in) the. lias deposit of Wbitby» ,sectfiqii3 
of which are aUo figured in •Witham^s Treatise^tbut baj^iog 
ahretdy, I fear^ escee^ded thie timiuof a oommuiiicalion of. this 
kind, J shall leave jthatdiatrict, and add little. mcMre- than Uifi 
desoription c^a (bssil Conifera, which I fpund among the debris 
of the prismatic Gotumns of porphyritic pitchstone .copstit4tio|f 
the Scuir of the island of £igg. Sections of this speciinea s^, 
abo figured in the book, but the writer states erroaeouslyyithat 
the specimen was- found, not among the debris of the pitobstone, 
but that of the lias roeks in the vicinity of the Scuir. 

The £%g fassil in the transverse section presents annual layer§ 
well defined, and di^f^ys th^ <:oniferous reticulated texture in 
great perfection throughout the great^t part of^ the surface. I^ 
some few partd tow«rda the outer edge, the texture is v^y inHcb 
distorted,, and in ofie part nearly obliterated. The obliterated 
part is replaced by sBtall translucent circular portions of sparry 
matter, which in «ome parts are distinct, but in other, parts com? 
pfetdy confluent. Portimis of this small oirde of epar casiuaDy 
occur in the perfectly reticulated part^- ^hidi some Intve con^ 
sidered as lacunse ; but those towards the outer vsid^ not only bor 
come larger, but gradually approximate each othc^*, and at last 
entirdy obliterate the meshes. That-the whole are iH>t laoupa^, 
may also be inferred from this circumstance, namely, that.in tb^ 
centres of some of the circles, portions of the r^tieulated texture 
may be distinctly seen. 

Some dislocations have taken place in this specimen, without 
the parts having been separated from each other. Of tbese^ 
some are in the dipecdon of the radii, others in a concentric dir 
rectimL The former are discernible merely in consequence of 
the edges of the layers on one side of the slip being opposite the 
middle of the layers on the other side, and the latter in conse- 
quence of the medullary rays in one layer not passing through 
the slip into the adjoining layer. 

In the longitudinal section parallel to a radius, this fosiul 
shows no indication of discs of any kind. The partitions of the 
vessels are very much crowded togeUier, greatly distorted, and 
the vessels furnish nothing of a characteristic kind. 

The authors of the " Fossil Flota *,'' have called the Eigg 
* Lindley and Hutton's perio<Hcal work on Fossil Plants. 
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fosail pinites f^eoaii^ mid.iisserl.ifHilt it, diff8i:&.^essendaU3r fcom 
any of the coal .Qopifefes, ; jTheir ob^erv^tio^s luust bave.beoi 
confined to the few ifpi^il .tr^ea that;, have Jbcen found ia^.the 
vicinity of Newcastle. T.bes^ a^faf as I. hav« .^^en, arc all 
destitute of . annual layeni^vvaoduf^ t^hat ir^peet ^jdi^y^ oertai^y 
di^r fi::om the £igg ^ssil ; ^ , but I h^^ve. examined apecimens, in 
th^ ^I^Qsse^sipn of Proles^r .tfaoieson, from, the co^ formation 
of New 'Holland, so closely refiemb^Qg that from £igg» that 
few could have distinguished the.on^ from the pther. 

In Professor Jam^99n''s collection there ^e specimens from 
the coal h3Pvmtkm of. Nova Scptia ii>.Am^nc% one of which is 
afosBiLConifera di$playii^g;«Il the.cbart^tf^rsof the ipost perfect 
recent iAmerican pines. In the. traiisverse section,, the ^pnui^ 
lay#i«jare yf»\\ d^^;^,, the.^eticulated texture large and perfect, 
abd.iQtbejQD^tudiaalr8e€tti0q .parallel to a rad^us^^discs occui: 
both in sii^gle and double rows. These as usual ^re in som^ 
parts very obscure, but in other parts they are very distinct 
14 size tb^ di^cs areabout^.lang^as.those in. Finns canaden- 
sis. They are circiilar, and some of them^jdisplay atthe circumr 
ferience.twQ.cK^^ientac rings, and one ring near the centre. Jp 
the double rpws, as in; the recent pines, thedi^of iu:e placed Vide 
t^side; and indeed, in all its characters, this fossil bears a 
greater resemblance to some c^ the recent pines than any thing 
of the lund that has hitherto fallen into my hands. 

Many other particulars relating to fossil Coniferae might have 
been adduced, but these I reserve for some future communica- 
tion, and shall at present rest satisfied with briefly stating, as a 
general. conclusicm from what I have hitherto observed, i/^a^ a2/ 
tlie Jbmh retaining Ae ligneous structure in the coal and lias 
JiyrfiiationSy are of comferotis origifh o^ that^ with one e^^cep^ 
tum^ iho^ in the tertiary Jbrmations are either monocotyledons 
or dicotyledons, I have examined upwards of a hundred spe- 
cimens of fossil wood, from the tertiary formation of the island 
of Antigua, and also several from a similar formation in the 
island of Java, in the possession of Professor Jameson, without 
findi^ a single Conifera among them. The specimens from 
Antigua were chiefly dicotyledons, the rest monocotyledons. 
Those from Java were all dicotyledons, and the exception to 
this distribution occurs in the tertiary formation of the isle of 
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Sheppy, in the county of Kent. In die Royal Museum of the 
University, there are two specimens from that locality which are 
unequivocal Coniferse, and apparently both of one species. 

The above conclusion I have long ago made known to many 
sdentific gentlemen in this country, and also to several on the 
Continent ; and although a statement of it was read to this So- 
ciety, and printed in the 27th number of Professor Jameson^s 
Philosophical Journal, yet, ever since the publicaticm of Mr 
Witham's first work,* an opinion has generally prevailed that 
the conclusion was the result of Mr Witham'^s investigation. 
This opinion did not arise from any direct statement to that 
effect, but from the author of the work not expressing in direct 
terms that the conclusion had been pointed out to him by me. 
I attach no merit to myself for the discovery I madej smce any 
one might have made it with even the half the labour I bestowed, 
but justice requires the correction of an error already too far and 
widely spread. 

The method of investigating the structure of Coniferae by the 
characters displayed in the longitudinal sections, has been much 
vaunted in the second edition of the ^^ Observations on Fossil 
Vegetables^ as a new and important discovery. This method I 
had often employed, but I must say that it was Professor 
Lindley who first published the advantages resulting from it. 

There is another circumstance which I certainly should not 
have thought it worth while to notice, had it not found its way 
into several scientific works in this country and abroad, which is 
the prevalence of an opinicm that my method of preparing thin 
slices of fossil wood for microscopic observations, is also the con- 
trivance of Mr Witham. This opinion has chiefly arisen from 
the repeated assertions of the joint Editor of a work on Fossil 
Plants, in spite of what is stated by Mr Witham himself, who 
says in the first edition 'of the " Observations on Fossil Vege- 
tables,'* viz. tluxt he is indebted to me for the process. 

Not only my method of preparing thin slices, but that of ex- 
amining the organic structure of fossil woods, by reducing them 
to thin translucent slices, has been ascribed by some unwise 
friends to Mr Witham, although that gentleman has no more 

• Observations on Fossil Vegetables by H. Witham, Esq. F. R. S. &c 1831. 
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claim to the latter than I have. It was first employed in this 
quarter by Mr Sanderson, the lapidary ♦. 

The manner in which he (Mr Sanderson) prepared his sections 
was attended both with difficulty and uncertainty, and was inap- 
plicable to the making of large sections of fragile fossils. He first 
ground a surface flat, and then with lapidary^s cement fixed that 
surface to a block of wood. The fossil was afterwards ground 
down until it was thought thin enoughs When that was done it 
was difficult to detach it from the block and remove the cement 
without breaking it ; and whether too thick or too thin, it must 
remain as it was, it being impossible to alter it. Whefi I first 
began to prepare such sections^ I had recourse to a process I had 
practised upwards of fi/teen years ago^ in preparing thin slices of 
the mostjragile substances^ as calcareous spar, in order to exa- 
mine their effects on polarised light. My process zoas simple and 
of easy execution^ and consisted ofcementing with duly concentrate 
ed Canada balsam, thefiattened surface to apiece of plate glass, 
and then grinding down with emery on a plate of copper. The 
glass and cement being both transparent, I couM, witfi cer- 
tainty, determine when I had arrived at the proper degree of 
thinness, and, wJien that was attained, nothing more was requi- 
site than to polish the surface. At Mr WithairCs request, I wrote 
afuU account of all the manipulations requisite in my method 
of preparing thin fossil sections, which is printed towards the 
end of that gentlemaii^s work* 

Explanation of Plates, 

Plate II. 
Fig. 1. Transverse section of Pinus strobus. a. Annual layers. 

2. Lopgitudinal section parallel to a radius. 

3. Longitudinal section concentric. 

4. Transverse section of Taxus baccata, a. Annual layer. 

5. Longitudinal section parallel to a radius. 

6. Longitudinal section concentric. 

• This mode of shewing the structure of fossil woods has been long known ; 
and for years I have been in the practice of recommending it to the atten- 
tion of geologists. — ^Edit. 
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Plam Ilf. 

Fig. 1. Transyerse section of the pale part of Tasodiuni disticha. 
a. Annual layer. 

2. Lon^ttudinaT section piBu*aI]el to a'mdins* 

3. Longitudinal section coneentti^. ' 

4. Traotrerse section of diurk part of Taxodiim MHkha. 

a. Annual layer. * 
bi Ixm^ludinif 'Section paralM/td B nulids. 
6. Limgitadinfti^eciioil <;oQCeiitiiCk: • 

Plate IV. 
Fig. 1 , Transverse section of Araucaria, from Moreton Bay, New 
Holland. 

2. Longitudinal section parallel to a radius, shewibg tbe double 

rows of discs. 

3. Longitudinal section shewing the single rows of discs^i 

4. Longitudinal section concentric. 

Nota, — Fig. I, PI. r, is not intended to represent the most general 
appearance of the transverse section of Pinus strobus, but that bf the 
particular part of the wood where the longitudinal sections were made. 



EstablishmeM of Captain IL Wavchope^s Signal for ascer- 
taining the Rates of Chronometers at the Royal Observatory^ 

Greenwich, 

Balry House, 
My DeaII Sib, Edinburghy eih December 1833. 

Feeling much indebted to you for the publicity which 
has been given through your Journal, January number 1830, 
to the plan for aicertsuning the rates of Chronometers by in- 
stantaneous ^gnal, I have much pleasure in mentioning to you 
that the signal is now established at the Royal Observatory at 
Greenwich. 

Havidg beeil deeply impressed: with the importance of esta- 
blishing a signal for ascertaining^ the ratei of dlnondmeters at 
Greenwich Observatory, firomtitv central situalioii, I went, when 
in London last June, to visit the East and West India Expor- 
tation Docka and'Canal,. and found that there were at that time 
upwards of 'fifty sftii of shippitig in the East India Docks fitting 
for sea, and that thtere were also many hundred sail of shipping 
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fitting for sea in the West IncU^'Boekeuid Canal, all of which 
could most distinctly see a ohroDometer signal from . Greemvieh 
Observatory^ I, ^ the same time, oonvenaed with raianj of die 
captains and officers of those ships^ and. fiumd, that. their mode 
of getting rates for tlieir timekeepefs was raoat unsatisfEK^tory, 
many of them trusting entirely to their watcb»makers to send a 
rate along with the chronoineten I need not. say how unsatis- 
factory such rates must ever be founds no^ cndy from' their Jo2^ 
inff over the stones before arriving' at tb^ destination on biNnrd, 
but the very change from the shore to shipboard renders rates 
thus obtained very little to be depended upon. Inproof of this, 
the head-master of the Naval School at Grreenwidb informed me 
that he not unfrequently took chai^ of time-keepers, and that 
he never found the watchmaker'^s rates at idl to be depended on; 
there being often four or five seconds of error, and sometimes 
said to be gaining when actually losing, and the contrary. 

I found, from all the captains and officers of the shipping with 
whom I conversed, that a chronometer signal established at 
Greenwich Observatory would be considered a very great boon 
to outward bound shipping. 

Having ascertained these facts, I stated the same by letter to 
the Lords of the Admiralty, and the following is their Lordships 
answer:-— 

Sib, Admieaett, 20t& June 1833. 

Having laid before my Lords Cbminissioners of the 
Admindty: your letter of the 17th instant, I am commanded' by 
their Lordships to acquaint you that your plan for ascertaining 
the rates of chronometers by an instantaneous signal, has been 
referred to the Astronomer-Royal. I am, &c. 

(Signed) JOHN BARROW. 

To Ci^tldn WAueeoPB. 

A satis&ctcMry trial having been made of the signal at the Ob- 
servatory, the following is the public notice issued by the Ad- 
miralty upon the subject :-* 

Admiraltks October 28, 1833. 

The Lords Commissioners of the Admiralty hereby give no- 
tice, that a ball will henceforth be dropped every day from the 
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top of a pole on the eastern turret of the Royal Observatory at 
Greenwich, at the moment of 1 o^cIock p. m., mean solar time; 
By observing the first instant of its downward movement, all 
vessels in the adjacent reaches of the river, as well as in most of 
the docks, will thereby have an opportunity of regulating and 
rating their chronometers. 

The ball will be hoisted halfway up the pole at five minutes 
before 1 o^clock, as a preparatory signal, and close up at two 
minutes before 1* By command of their Lordships, 

JOHN BAEROW. 

I cannot forbear adverting once more, as I did in a letter 
which appeared in one of your former Numbers, to the high de- 
gree of usefulness which would accrue, not only to the shipping 
in Leith Roads, but to the public in general, from the Observa* 
tory on the Calton Hill adopting the same method of publish- 
ing the true mean solar time as that which has now been adopted 
at the Royal Observatory at Greenwich. I remain, &c. 

R. WAUCHOPE, 

To Professor Jameson. Captain Royal Navy. 



MEMOIR ON THE QUESTION, — ^WHETHER ANY LAND ANIMALS 
HAVE CEASED TO EXIST SINCE MAN's FORMATION ; AND WHE- 
THER MAN HAS BEEN CONTEMPORANEOUS WITH SPECIES NOW 
LOST, OR APPEARING NO LONGER TO HAVE REPRESENTA- 
TIVES ON THE EARTH ? By M. MARCEL JDE SRRRES. 

We have already proved, by a great number of facts, that 
human bones and various objects of art being found in muddy 
deposits, where species that are now lost are also discovered, this 
medley could occur, only because these species had become ex- 
tinct since the appearance of man. We may, however, arrive 
at the same conclusion by other proofs than geological facts, — 
and this we shall now endeavour to demonstrate. 

These proofs may be drawn, 1^, from the representations of 
the animals on the monuments of antiquity, which, endowed 
with all the conditions necessary to the possibility of their ex- 
istence, have no longer representatives on the earth ; whence fol- 
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the natural conclusion that they must be lost, like certain of 
our fossil species or human varieties ; and, ^dly^ fi-om the frag- 
ments of animals buried in antique tombs, and which are no 
longer found amongst existing races. 

That the first of these conclusions be accurate, it is especially 
necessary to prove, that the statuaries and painters of antiquity 
had just and precise ideas of the different conditions of existence 
to which organization is submitted, and that these artists in all 
their proiUicftibns, even in those that appear the most fanciful, 
have had the imitation of nature in view, and a desire not to 
wander from the truth. A study of the paintings and statues of 
the Greek andHoman schools, not only with the interest which 
their beauty excites, but still more with the intention of discover- 
ing their correctness,'W>n conveys to the mind of a naturalist the 
most entire confidence. Indeed, this confidence should not be 
less than that which we grant to the drawings of our modern 
artists, destined to produce the new species which we are dis- 
covering every day. 

The antique monuments of Egypt, and still more those of 
Greece and Italy, present a great number of sculptured and 
figured animals. Some of these belong to real species, others 
to imaginary beings. These latter, however, are not solely the 
creatures of fancy. The different parts of which they are com- 
jposoA are always portions or halves of real and existing animals^ 
each of which gives an exact representation of the animal which 
it represents. If, then, in the composition of these imaginary 
bdngs, the ancients have so closely followed nature, can we doubt 
that they have done it for the real beings, all whose parts they 
have combined, in such a way as not to represent different ani- 
mals ? 

If among these last, there are son» of which no traces can be 
found upon the earth, ought we not to conclude that their spe- 
cies are extinct,- since the era of history ? For apprehending 
the justness of this conclusion, it^will suffice to prove, that the 
artists of antiquity had exact ideas of the relations which exist 
betwixt the different parts of the same animal, and the end it 
was to accomplish. Though they had not constructed a com- 
plete system of doctrine, yet they at least constantly applied the 
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principle in the representation of the bdngs, the ronembranoe 
of which they wished to perpetuate. A process so enlightened^ 
and so rigorously deduced from the collection of facts, exhibits 
a power of observation in the ancients, the extent and accuracy 
of which we recognise, in proportion as we study and compre- 
hend the works they have I^t us. 

Our first object, then, will be to inquire whether the punters 
and statuaries of antiquity, have maintained a real correctness 
in the representation of the different animals they have repro* 
duced on their monuments. We shall reserve till another time 
the enumeration of animals, whether sculptured or engraved, 
which, endowed with all the necessary conditions of existence, 
seem, like certain species buried in the bowels of the earth, to 
have no longer now any representatives on the globe. Before, 
however, publishing this work, we have thought it necessary to 
give a list of the animals, and of some yegetables, which are so 
well represented on the monuments of antiquity as to be reoog* 
nised, and to announce, that they must have been designed from 
nature. 

Cuvier, whom we consider as the Aristotle of modem times, 
seems to have been the first to demonstrate the necessary con- 
nection which exists between the reciprocal relation of forms, 
and the end which the living being had to fulfil; or, in other 
words, the conditions of existorice to which it was subjected. 
He was the first to proclaim the fruitful prindple, that every 
organized being constitutes a whole — a system, one and oom*- 
plete-^whose parts mutually correspond, and concur in the same 
definite action, by a reciprocal action. ^^ None of these parts 
can change,^ says he, *^ unless the others also change; conse- 
quently each of them, taken separately, indicates and gives all 
the others.'" 

Accordingly, if the intestines of an animal are organized only 
for the digesticm of flesh, and recent fle^, its jaws must be 
formed so as to devour prey ; its claws to seize and tear it ; its 
teeth to cut and divide it ; the whole system of the organs of 
movement to pursue and catch it ; and that of the organs of 
sense to observe, and from a distance to recognise it; and, 
finally, that nature shall have [daced in its brain tlie instinct ne- 
cessary for hiding itself, and ensnaring its victims. 
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All theae conditions changei if the animal be dbstined to 
browise, instead of being carnivorous ; and to such an extent, 
that the least articulation of bone, and the smallest epiphysis, 
has a determinate character relative to the class, order, genus, 
and species, to which they belong. So that whenever we possess 
even the extremity of a bone well preserved, we can, by apply« 
ing, and following out the rules of analogy, and of minute com- 
parison, determine the place the being ought to occupy in the 
animal series, almost as certainly as if we possessed the entire 
individual 

It is true the ancients knew not the neces«ty of the relation 
of forms and organization, with the end for which the animal 
was created ; or rather, they had not made it the basis of a 
theory pregnant with important results. But since in every 
thing that relates to the exact observaticm of nature, they had 
iqpprehended ideas of it sufficiently just and precise, they never 
swerved from it in practice. 

N<Hr were statuaries and pmnters the only individuals who 
bad indulged in this kind of meditation ; philosophers and poets 
entertained ideas equally just r^;arding it. We have only to 
read their writings to be convinced that they had discovered the 
groundw<n*k oi the necessity of sen^ble affinities, to which mo- 
dern geology owes the greater part of its discoveries, and of its 
most beautiful results. 

, We are surprised to find these relations so accurately pointed 
out by a poet, whose elegance scarcely leads us to expect depth 
of thought, and very minute observation of nature. Anacreon, 
in bis Ode on Woman, ever proves to us that he knew how to 
ally, tfiings that were most opposed. Thus, he has wdl remark- 
ed, that horses alon^ have solid feet, tha( carnivorous animals, 
and tspedaily lions, are the land animals that can, to the widest 
extent, open their jaws, so presenting the greatest opening for 
teeth ; these are his own expreseoonis. He had moreover ob^ 
served that animals with horns had cloven feet, and that the 
timid glires are distingiushed by their agility of foot Thus the 
poet, in passing the different animals in review, characterizes 
them by traits so precise, that each is indicated by the charac^ 
teristic sign of its kind. 

These ideas, accurate as they are, were probably put forth 
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by AnacreoD as facts, which had only been unveiled to bim in a 
kind of rapture, whilst, in the school of Socrates, to which Plato 
and Aristotle contributed so much splendour, they had been 
arranged into a general system. Truth, then, sometimes appears 
to men of genius as in a dream, and they exhibit it previous to 
its demonstration. 

The principle of the concatenation of forms had, we say, been 
erected into a general system in the school of Socrates ; we may 
at least suppose so, when we see this philosopher conceive the 
principle of final causes, and maintain, that, in nature, every 
thing in its place contributes to the harmony of the whole, and 
to the formation of the grand chain which ascends from the 
rudest animals to God himself. 

This principle is the same with that of the conditions of ex- 
istence,— or that of the suitableness of parts, and of their ar- 
rangement in harmony with the part the animal has to fulfil in 
nature; an important principle, as we have befbre observed, 
whence results the possibility of certain resemblances, and the 
impossibility of certain others, — a principle truly reasonable, 
whence that of analogy of plan and composition is deduced with 
an accuracy which demonstrates its justice. 

No principle so true and so general has yet been discovered 
applicable to bodies destitute of life. Indeed, it is remarkable, 
that in all epochs of history, the science of organized bodies has 
been more advanced than that of unorganized. We conclude, 
then, that the ancients had some theoretic perceptions, and some 
just practical ideas on the law of nature, concerning the co-rela- 
tiveuess of forms, of which, in our times, Cuvier has made so 
many beautiful applications. 

That we may the better apprehend it, let us first examine 
those imaginary beings, which, connecting themselves with the 
ideas of mythology, may seem at first to recall nothing real, but 
to be the product of an imagination, as fantastic as it is dis- 
ordered. When we come to study these strange beings with 
care, we recognise that they represent in each of the parts that 
compose them, an exact imitation of nature, and a faithful re- 
presentation of her laws. 
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I. Concerning Mythological Beings represented or sculptured 
on Antique Monuments. 

The first of these beings with which we shall engage our at- 
tention are the centaurs and the tauro-centaurs : After these 
will follow the minotaur, the satyrs, the fauni, the Pans, the iEgi- 
pans, and the Jaunisques. Both of these classes exhibit some 
portion of the human body, having been represented either with 
the head or with the trunk of man. The mythological beings 
to whom the ancients have given the head or body of our race, 
or both together, have never received extremities in accordance 
with' their superior portions ; that is to say, though they may 
have the hyd or the trunk of a man, they never exhibit his 
feet. It is the same with all those, who, like the sphinx, the 
sirens, harpies, tritons, and the naiades, have any thing human 
about them. The Greek and Roman statuaries do not appear 
to have ever deviated from this rule, whilst those of ancient 
Egypt, much more free, and less constrained by precise rules, 
have but little regarded it. 

It is necessary to make this remark, that we may accurately 
comprehend the monuments of antiquity. With this exception^ 
the extremities or the limbs of these mythological beings always 
exhibit themselves in accordance Mrith the supposed habits or 
manners of these divimties. 

The ancients, then, haVe arranged the difierent portions of 
their fabulous beings so as to represent them as requiring the 
laws of an organization conformable to the habits which they 
assign them. Accordingly, the forms they have chosen never 
contradict these laws. In truth, when these beings are intended 
to represent ruminating animials, their extremities are always 
such as agree to this class of animals ; and it is quite the con* 
trary, when, in their compositions, they have wished to retrace 
the solidunguJa or the monodactyles. 

Regarding centaurs, hippo-centaurs, and ono-centaurs, with 
which we are at first to occupy our attention, it is known that 
the ancients constructed their monsters half men, half asses or 
horses. Supposing them thus formed, they have never given 
them the paws of bisulcated or of ruminating animals, but those 
which suit with the monodactyles or solidungula. They have con* 
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stantly assigned to them the solid paws which characterize this 
class of animals. 

On the other hand, when they have represented their bu-cen-« 
taurs or their tauro-centaurs— monsters, half men and half oxen 
or bulls, they have given them the head of those animals with 
the trunk of a man. But, in accordance with the rule they had 
imposed on themselves, the ancients have bestowed on them ex^- 
tremities in keeping with the conformation of their heads, viz. 
cloven feet, resembling those of the ruminating animals which 
have horns. 

The same principles have directed them in the formation of 
thdr minotaurus, which, with the head of man, presents the 
body of a bull. This head would .have required Juiman feet ; 
but as they had imposed on themselves the law never to give 
such feet ta these symbolical beings, not even when they exhi- 
Uted a human head, it was necessary, along with the body, 
which represented the minotaurus, to depict the feet of a rumi- 
nating animal : this, accordingly, is what the pamters of ancient 
Greece and Rome have invariably done. It is scarcely necessaiy 
here to repeat, that as the artists of Eg3rpt have observed no rule 
in the invention of their mythological beings, no advantage would 
accrue from our studying them in the pcnnt of view that now 
engages us. 

There is, however, an exception to these principles, or, at all 
events, the appearance of one. It is supplied in the centaur, 
which, according to the statement of Pausanias, had been repre* 
sented on the famous coffer of Cypselus, whose anterior extre- 
mities resembled tlie feet of man, and were therein in conformity 
with the trunk which supported the head of the centaur. Many 
antiquarians have likewise remarked, that similar centaurs, with 
atlanter extremities, like human feet, have been represented on 
some monuments. As, however, they have not pointed out these 
monuments, we have not hitherto been able to satisfy ourselves 
whether their assertion be correct. Supposing it true, it perhaps 
makes an exception to the general rule, since these fabulous be- 
ings in a manner exhibit two trunks. 

We shall also find the same attention bestowed in harmoniang 
the whole of the frame of the other symbolical beings, the pro- 
ducts of the brilliant imaginations of the poets and artists of an- 
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tiquity. Thus, for example^ their satyrs^ their fawns, and their 
other rural divinities, such as the pans, the aegipans, and the 
Jbuniaques^ calculated to represent the lubricity of goats, have 
been pictured by them, as men with shaggy hair, having horns 
on dieir brow, and goats^ ears ; far from giving them solid feet, 
they have constantly figured them with goats^ tails and the cloven 
feet of bisidcaUd tribes. 

The affinities of the relation of forms have been so well un- 
derstood by the artists of antiquity, that possibly they might 
have remarked the relations of the dental with the muscular 
system, as also the constant harmony which exists between or. 
gans apparently unconnected. It is at least certain, that they 
bad observed that whenever animals had horns, they had also 
cloven feet. All the designs which they have left us of real or 
imaginary beings^ with simple or branched horns, present th^ 
organs of motion in harmony with this particular, and this is 
true even when the; figura represents horns on human heads. 

As- it regards real beings, on the other hand, such as lions, ti- 
gers, leopards, hyenas, wolves, foxes, and many other carnivorous 
animals, drawn or sculptured on the monuments of antiquity, 
the entire whole, as well as the details of the minutest parts, ex- 
hibit themselves in keeping with the parts these animals fulfil in 
nature. 

Of this we may convince ourselves, by glancing at the diffe- 
rent monuments the ancients have left us to prove the power 
of harmony. Orpheus, supposed by them to be enchanting the 
different animals, as much by the charm of his voice, as by the 
mdody of his lyre, is, as it were, surrounded by it. All present 
there, their distinctive characters. The carnivorous, the pachy^ 
dermata, the glires, the ^clidungulay and the ruminantia^ are 
there marked by their particular and characteristic traits. They 
have them with sufficient accuracy, so as to be easily recognised ; 
as we can recognise their divinities by their respective attributes. 
It even happens that the ancient artists have extended this ac- 
curacy to con^derations long neglected by naturalists, notwith- 
standing their importance. 

Thus they have remarked, that, in ruminating animals, with 
horns and branches, the form and arrangement of these parts, 
was far from being the same, and that their differences might 
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contribute to distinguish them. The natural result of this ob- 
servation, has led them to represent these different parts with 
the greatest possible accuracy. Sometimes their attention was 
directed to parts less essential; and thus, for example, they 
have not forgotten faithfully to depict the tails of certain ani- 
mals. Thus, when they have represented the pachydermata of the 
boar kind, they have invariably characterized them by a tml 
bent back, and turned upon itself. In the representations they 
have left of their hunting exploits, exhibitions which present a 
great number of different animals, among which we mention 
lions, tigers, leopards, boars, hippopotamuses, deers, elks, hares, 
rabbits, bulls, horses, and dogs of different races, whether point- 
ers, mastiffs, or greyhounds, we can especially convince ourselves 
of the care they took to give to each kind, as to each race, its 
characteristic peculiarities. 

We have already said, that the ancients carried this accuracy 
not only into the representation of real bdngs; it also directed 
them in the composition of fantastic and allegorical beings. . 

The sirens and harpies, monsters half women and half birds, 
are another proof of it. The former, occupied without ceasing 
in slaying the unfortunate individuals who had been attracted . 
by the sweetness of their song, of course required to be orga- 
nized in such a manner as to satisfy their cruel instinct. The 
painters and statuaries, then, in representing them with a wo- 
man's head, have given them the body and the feet of a bird, 
and of a bird of prey. Some artists, however, have depicted 
the sirens with a woman^s head and chest, with wings at the 
shoulders, and the inferior part of the body terminating as does 
that of the marine mamipiferse. It is thus that, on the medals 
of Cumae, the siren Parthenope is represented. Still, as the 
sirens thus formed might have been very easily confounded with 
the naiades, few of the statuaries and painters have adopted this 
mode of conformation. 

The artists of antiquity have likewise represented the harpies 
with the countenance of a woman and the feet of a bird. The 
feet terminate in crooked claws, like the vultures, so expresmng 
a ravenous disposition, the distinguishing characteristic of the 
harpies. Others, in depicting them with the human head, hands, 
and feet, have always preserved the vulture^'s wings, adding at 
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the same time the ears of the bear, animals whose gluttonous 
propensities perhaps cannot be surpassed, except by those which 
the ancients have attributed to the monsters before us. 

Their destructive propensity was also announced by the hel- 
met or buckler, with .which they sometimes armed these symbo- 
lical beings. But, with such an armour, the ancitnts were 
never guilty of the folly of combining the feet of the graU^^ or 
of the palmipedes^ birds whose mild and timid manners could 
not accord with those of the sirens and the harpies. On the 
contrary, in the different groups meant to represent the fable of 
Jufnter and Leda, the swan, whose form the Master of thunder 
had borrowed, invariably presents the beak and the feet of a 
palmiped. It could not be thus with the StymphaUdes, birds 
mysterious, but necessarily carnivorous. The statuaries, in con- 
formity to the ferocity of disposition they ascribed to them, have 
represented them with a strong and sharp beak, and feet armed 
with crooked claWs. As a consequence of their careful tendency 
to exact imitation of nature, they have never given them spurs. 
It is known that this defence is never found on birds with crooked 
claws,-*a fact which the ancients could not certainly have divined 
by a priori reasoning. 

Struck with the affinities which exist between the organization 
and the destiny of an animal, the (incients have maintained them 
even in their most fanciful compositions, but without insisting 
too much upon them, as they have done respecting the facial 
angle. They had truly remarked with accuracy, that the hu- 
man head assumes its highest degree of grandeur and beauty, 
when the facial angle, in harmony with the other parts, ap- 
pKoaches the right angle; whilst beyond that, it merges into 
the absurd, losing its imposing presence, in proportion as it is 
distant from the 90^. 

In applying this rule, and in all its consequences, to the 
statues which recall the features of the Master of Olympus, or 
those of Apollo in the beauty of youth, the ancients have not 
however made it the result of a theory, which perhaps, without 
the ability of Camper, we shall have yet to conjecture. 

But how is it that the modem statuaries, better acquainted 
than those of antiquity, with the rules by which the human 
figure can receive all the beauty of which it is susceptible, are 
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yet left so far behind the modds and master^pieoeft struck out by 
the chisel of the antique masters ? It is because, m the imitatire 
arts, once arrived at the beau4deal, it is impossible to go further ; 
and to reach it, genius is a surer and more powerful guide than 
the most poative rules. In fact, in the fine arts, as in literature, 
the model has always taken the lead of rules and their appUca- 
don. It is certain, then, that, in the imitation of nature, the an« 
dents have maintained an accuracy and a vigour which discloses 
a genius as judicious as it is deep. 

After dwelling on these creatures of fancy, so calculated to 
characterize the genius of the andents, we shall direct our at- 
tention to their sphinxes, thdr grifibns, thdr tritons, their 
nmades, and thdr ^ea-horses, so often reproduced upon thdr 
monuments. We shall still find in them the same dq)endendes 
that they have estaUished in thdr various allegorical exist* 
ences. 

Thus the Sphinxes, the symbol of strength and prudence 
bad nearly invariably a human head unth the body and paws 
of the lion. The griffons, analogous to the eagles or vulture^ 
were also supposed to be armed with strong and crooked ndls, 
such as we observe on the most deddedly carnivorous mammi* 
fdrse (the feline tribes) ; whilst the sei^horses had always the feet 
of the ioUdungula, as in thdr Pegasus, which difiers not from 
the common horse except in his wings, whereby he mounts into 
the skies. 

The tritons and the naiades, sea divinities, known, at least 
the former, by the shell or the trumpet which they approach to 
their lips, had bodies terminating like the Cetacea, that is to say 
like the mammiferse which inhabit the waters of the ooefti. 
This is also true of the naiades, when the andents made them 
creatures, half women and half fishes, understanding this word 
not in its rigorous accuracy, but as indicating animals redding 
in the bosom of the waters. Other statuaries or pdnters of 
antiquity, have, on the contrary, re[H*esented the ndades as 
women of exquisite beauty ; then, they have given them all the 
elegance thdr imagination could attain, enveloping them in slight 
veils, playing in the winds. 

Even in the Chmueray that monster composed of many parts 
of different animals^ we find the bias of the genius of the an- 
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oientB towards that which is true. In truth, if we examine, one 
by one, the parts of which they construct this monster, we shall 
find them in accordance with those they ought to recall. Thus, 
whether they give it the tail of the dragon, and the body of a 
goat, whether the head and body of the Hon, in the middle of 
which they may raise the head of a ruminating animal, and a 
tail terminated by that of a serpent, they scarcely ever deviate 
from the truth in each of the parts of a combination so extra- 
ordinary. 

The relations that exist between the organization of an ani- 
mid, and the end it has to fulfil^ are far from having been so 
judidously appreciated by the painters and statuaries of ancient 
Egypt. The animals which these artists have wished to repre- 
sent on their monuments, present neither the purity of form, nor 
the exact imitation of nature, which we remark on those which 
the Greeks and Romans have left. 

However, in those paintings and sculptures which reach 
baek to the epoch of Egypt*s greatest prosperity, they near- 
ly constantly give cloven feet to animals with horns. So when 
they figured quadrupeds whose jaws were armed with sharp 
and pointed canine teeth, the Egyptian artists took care at 
the same time, to furnish them with the feet of carnivorous 
animals. As, however, we do not always trace in their works, an 
aiming at the rigorous and precise observations of true forms, 
even could we find, on their monuments, animals uniting all the 
conditions of existence, without appearing to have representa- 
tives at present on the earth, we could not be so certain that 
these animals have had a real existence, and belong to the species 
now r^arded as lost. This conclusion appears to us correct, 
only in relation to animals which, depicted on the monuments 
of Greece and ancient Rome, are no longer to be met with on 
the surface of the globe. 

In spite of this conclusion, it ought to be rem^irked, that, in 
the monuments of ancient Egypt, there exist more than fifty 
different animals, so exactly designed as to be recognised at the 
first glance. TOiey belong to nearly all the classes. 

The statuaries and painters of modem times have also endea- 
voured to invent creatures of fancy. But as they have not taken 
sufficient pains to compose them out of portions really true, their 



Digitized by 



Google 



178 On tlie Animals represented 

compositions generally present nothing agreeable nor graceful 
So thoroughly is it based in reason, that it is truth alone that 
delights, and, to avail ourselves of the expression of the poet, 
" nothing is beautiful but the truth." 

The Greek and Roman artists have not confined themselves 
to the representation of the different terrestrial mammiferae which 
were known to them. They have given the same attention to 
the figures which they have left us of reptiles, birds, fishes, the 
Crustacea, and the insects which had attracted their regards. 
Th^ have given the same attention to v^;etables, and especially 
to trees. The slightest attention suffices to recognise upon these 
monuments the olive, the oak, the palm, the pomegranate, the 
laurel, different kinds of pine, the vine, ivy, barley, wheat, the 
lotus, the melon, many kinds of poppy, amongst which we may 
mention the wild-poppy, and a crowd of others which it would 
be too tedious to enumerate. 

These artists carried their precision so far, that, for example, 
the astragalus of different of the ruminating animals — the lit- 
tle bones (tali) which they used in their minor games (ludi mi- 
nores), have been exhibited by them in such exact fidelity, that 
we may, by. the help of this bone alone, recognise the species to 
which it had belonged*. So likewise the belemnites^ which are 
called thunder-stones, had so attracted their attention, that we 
find them on their monuments, along with the different animals 
and vegetables of which we have been treating. 

II. Q^ real beings^ actually existing, painted or sculptured 
on tJie monuments of antiquity, whose species can be recognised. 

The assiduity with which the ancients have followed nature 
even in the composition of their mythological beings, manifests 
how much care they must have given to the representation of the 
real beings they had continually before their eyes. So it is that we 
find it easy to recognise the species when we direct our atten- 
tion to the figures of the animals which they have left us. 
This pursuit had already exercised the learning of several anti- 
quaries, particularly of Winckelman and of Milling, and in 

* See especially a letter upon bronze medals, published at Rome in 1778, 
under the title, " Nummis aliquot serels uncialibus epistola,*' and forming a 
volume in 4 to. 

t Description des pierres gravies du Baron Stosch ; par Winkelman, 
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availing ourselves of their labours, we have very much extended 
the list of figured animals which they have given us. These 
animals belong principally to the terrestrial mammiferae, which 
by their size and importance have been more frequently repre- 
sented than those of other families. Therefore, on the monu- 
ments of antiquity also, these terrestrial mammiferae are in much 
greater number, than animals of the other classes ; and it is easy 
to apprehend the reason of it. 

- But we find a great number of living species both of animals 
and vegetables, so exactly represented on the monuments of the 
ancients, that it is difiicult not to admit that they have been de* 
signed from nature, and from the living specimens; for the 
greater number of them present not only their distinctive cha- 
racters, but also the gait and the carriage which suit them. 
This accuracy is so great, that, after the example of many na- 
turalists and antiquarians, we have not been, able to prevent 
ourselves from reposing confidence in it. If we repose this con- 
fidence on the figures depicted by able artists in modern times, 
how can we refuse it to those which have been traced by men 
of approved abilities, who were less influenced by preconceived 
ideas ? This confidence which we have in the artists of anti- 
quity, has prompted us to furnish in this place a catalogue of 
the various species they have depicted; and as antiquarians 
cannot fail to partake of the interest of the inquiry, they will 
assuredly extend the list farther than our position has enabled 
us to do. 

The ancients have not limited themselves to the representa- 
■tion of the difltrent species merely which they wished to de- 
pict ;> they have given no less attention to those lesser varieties 
which we have denominated races. We have only to cast our 
eyes upon tlieir monuments to perceive, that they have accu- 
rately distinguished the various races of the domestic animals, 
particularly those that are observed amongst cattle, sheep, dogs 
and horses. As to these last, they have marked the difierences 
which exist between the draught and the saddle horse, and they 

Florence 1760. 1 vol. 4to. Dissertation sur quelques m^dailles des vilies 
grecques, qui offrent la repr^ntation de Tobjets d'histoire naturelle ; par 
Millin. Magasin Encyclop^dique^ t. v. 
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have indicated tbete differences as w^ in Ibeir paintings^ as. in 
th«r statues. 

The monuments of antiquity are not the only proofs we Can 
adduce to demonstrate that the ancients had very exact ideas of 
the different varieties of domestic animals, and amongst others 
of the horse. The war-horse, for example, which Xenophon 
has described in detail (De Be Equestri, 1. 1.) has nothii^ in 
common with the herd of horses which are represented on some 
monuments. On the contrary, it is represented on the Parthe- 
non ; in equestrian statues; in some Greek bas-reliefs, also <m 
Trajan^s pillar, and sculptors have received this as the modd of 
the war-horse. It is this model Virgil had in view in the Geor* 
gics (III. 72, 88), and Varro in his immortal work, De Re ru$^ 
Mca. 

The horses represented on the medals of Carthage do not be- 
long to the same race, and diey also diff^ much from those 
which we see on the medals of Alexander Thaos, and Achelans, 
king of Macedon. Those which we observe on the coins of 
Sjmicuse, and the medals of Philisds and of Q^Ao have but a 
very remote resemblance to the preceding races. The horses 
designed upon the monuments of Persepolis exhibit the race o£ 
Perua, very different from that of Egypt, which are figured on 
the ancient monuments of Thebes. This last variety has the 
greatest alliance to the war-horses desmbed by Xenophon, and 
which came from Thessaly, as also with the bronze horses of 
Venice, and those that are upon the friezes of the Parthenon. 
Though we may Hot hofpe to meet on the ancient monuments 
with all the remarkable races of horses which Oppien has de- 
scribed, and which amount to fifteen, it will, nevertheless, be 
possable to discover the greatest number of them. 

These facts Which we have pointed out, suffidentty prove the 
attention which the ancient statuaries have bestowed on the va- 
rious races of domestic animals. We have, therefore, judged 
that we might dii^nse with other similar researches, notwith- 
standing the great interest which they afford. 

Finally, besides the artists of the Greek and Roman schools, 
and some Egjrptian, there are few who have represented/ the 
different animals with any fidelity. Thus, for example, the 
hieroglyphic paintings of the Americans, and particularly those 
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.Off the Aztiques, whom Humboldt has made us acquainted with 
in his Observations on the Aborigines of America, do not ex- 
hibit a faithful imitation of nature. In truth, on many of these 
monuments tigers and leopards are figured with the feet of the 
Solidungida^ a combination and error which the least scrupulous 
artists of ancient Rome, and antique Greece, would never have 
committed. 

(To be continued.) 



Description of several New or Rare Plants which have lately 
fowered in the neighbourhood of Edinburgh^ and chiefly 
in the Royal Botanic Garden. By Dr Graham, Professor 
of Botany in the University of Edinburgh. 

lOih Dec 1833. 
Ceropegia Lushii. 

C*Lushii; radice tuberosa; caule volubili; foliis lanceolato-linearibus, 
subprismaticis, breviter petiolatls ; pedunculis axillaribus, multifloria, 
foliis multo brevioribus ; corollse tubo medio cjlindraceo, limbo erecto^ 
piioso ; corons segments interioribus erectis, filiforaibus, fundo co- 
rolke inclusis, ezt^rioribus patulis, truncatis. 
DEscaiPTioK— i?oo< a flat tuber, producing from its crown several long 
twining^ fleshy, glabrous, filiform stems, of reddish-grej colour. Leaoet 
(14-4 inches long, one-fourth of an inch broad near the base) opposite^ 
on short petioles, lanceolato-linear, mduallj tapering to a l<mg narrow 
point, glabrous, subprism-shaped, sl^htlj undulate on the edges^ chan- 
nelled above, subglaucous. Peduncles axillary, cymose, greatfy shorter 
than the leaves, manv-flowered. Caiyx 6-paried, segments acute. Co^ 
roUa (three^ourths of an inch long) leaden coloured and glabrous on the 
outside ; tube globular at the base, cylindrical above, deep purple and 
slightly hairy within ; limb 5.parted, segments shorter tban the tube> 
erect, connivent and cohering at the apex, reflected in the edges, so as 
to expose the inner sur&ce, whidi is of deep purple, and covered with 
spreading hairs of the same colour. Crmon white, whoUy included with- 
in the globular base of the corolla, irni^ segments erect, filiftvm, alter- 
nating with the outer segments^ which are much shorter, spreading^ 
truncated, concave upwards. Anfften blunt; pollen-masses erect, yd- 
low. PistU equal in length to the calvx^ blunt, greeniflli-white, broadly 
grooved on the sides between the angles. 
The tuber of this plant I received from my friend Dr Lush cf Bonibay in 
February last. It flowered in the stove of the Royal Botanic Garden in 
September. 

Eriostemon gradle. 

JLgroeihi firutexhumiliSyTamuBapenduIis; &Iiisclavato.«emicylindraceis, 
cumque petalo unguiculato parce tuberculalis, sparsia, numerosis « flo« 
libus terminaUbns, soKtariig ; fikmentis monaadphis, versus apicem 
lanafcis. 

BsscKiFTioir*.^ low ahmli, with pendulotts^ twiggy, vary kafy, lubver. 
tidllate branches, bark brown and scarred. Leaves (2 lines long) fleshy 
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claTato-aemicylindrica), attenuated at the base, scattered, ciliated, 
someffhat tubercled, spreading wide, leaving elevated scars when they 
' &11 off. Flowen (when expanded 10 lines across) terminal, solitary. 
Calyx 6-partedy se^ents short and blunt, subglabrous. Petals -5 (4 lines 
long) spreading wide and reflexed in their upper half, elliptical, chan- 
neled m front, unguiculate, lilac, estivation imbricated, their thickened 
backs glandular, l:^t without pubescence, whilst the sides are slightlv 
pubescent, but with few or no glands. Stamens 10, of unequal length al- 
ternately, all shorter than the petals ; filaments glabrous and monadel- 
Shous for more than the lower half of their length, above this they are 
enselv woolly within and without, wool somewhat yellow, at the upper 
part of the smooth portion there are on the outside a few pellucid glands ; 
anthers all perfect, cream-coloured, oblong, connective projecting a 
little above the cells. /N«ll/ shorter than the stamens; stigma green, 
with 5 erect blunt lobes ; style stout, reddish-brown, hairy, glabrous to- 
wards the stigma ; germen ovate, 5-lobed, dark green, longer than the 
calyx, and nearly as long as the style, with a few Imirs at the apex of each 
lobe. Ovules ovate, two in each lobe. 
This rather graceful Uttle shrub was raised from seed imported from New - 
Holland by Mr Cunningham at Comely Bank Nursery, Edinburg^h, and 
has flowered freely dunnff the last two years in a border within the 
greenhouse. The whole nas a resinous perfume, approaching some of 
the Diosmas too nearly to be agreeable. 

Franooa sonchifolia. 

F. sonohifoUa s caulescens, Mis lyratis, decurrentibus, lobis distantibus 

aU sinuate sursum angustatd conjunctis; racemo spicato^ erecto; pe- 

dunculo pedicellisque pubescentibus. 
Francoa sonchifolia. Ad. Just. Ann. des Sciences Nat. 3. 192. t 12.— 

Spreng, SysU Yeget 2. 262—^. B<m in £d. New Philosoph. Joum. 

182& 
Llaupanke ampUssimo sonchi folio, FeuUL Joum. 1. 742. t 31. 
Panke sonchifolia, WUld. Spec PL 2. 487- 
BxscRiFTiOK.— ^/0m erect (2^ feet high) sufiruticose^ succulent and slight- 
ly pubescent above, round. Leaves Ivrate, updulate, pubescent on both 
^des, bright green, semiamplexicaule, decurrent for a little way, lobcss 
blunt, undulate, ^bntate. Peduncles axillary and terminal, greatly 
elongated, round, pubescent, branched, the branches rising from the axil 
of a diminished lea£ Raceme spicate, erect, very long and handsome. 
Pedicels rising from the axils of lanceolate, entire braclea, and rather 
shorter than them, pubescent, spreading when in fruit. Flowers sub- 
erect. CalffM 4-6-cleft, as long as the peduncle, pubescent, persistent. 
Corolla of 4-6 petals, spreading, more than twice as long as the calyx ; 
petals spathulato-oUong, Dlac, £rker in the centre. Stamens 8-10, equal 
m lengtn to the calyx, alternating with an equal number of much shorter 
sterile filaments. Stigma 4-6-lol&d, sessile, peltate, spreading, attached 
to the apex of a central column, lobes blunt. Germen oblong, 4-5.sided, 
4-5-celled, deeply furrowed between the lobes, which project upwards 
in acute angles around the stigma, ovules very numerous, receptade cen- 
traL Capsule elongated, erec^ septicidtd. Seeds oblong, testa remark- 
ably vrinkled. 
This species is at once distinguished from Francoa appendiculata by its 
stem — ^the flowers are very similar. In describing Francoa appendicu- 
lata (New PhiL Joum. June 1832, and Botanical Magazme, foL 3178.), 
I made, though doubtfully, the same reference as here given to Ann. 
des Sciences Nat. ; but I now believe the absence of stem in the single 
specimen described by Jussieu to have arisen firom its having flowered 
when young. No. 826. of Cumming's Herbarium, which seems to me^ 
on several accounts, a very distinct species, has the leaves of F. appendix 
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etifato, yet a distinct stem. F. mmchi^fiMa is a large branching plant, and, 
in the greenhouse of Mr Neill, produced flowers in succession during 
^e greater part of July and August. It was first raised by Mr Meazies, 
Haluax, Yorksliirey from seeds sent from CliilL 

Frasera caroIincnsisL 

GxN. Char.— CoiL quadripartitus, patens. CorcHa calvce multo migor, 
quadripartita, patens, ladniis elliptico^oyatis, fflandum medio barbatis. 
Skunina coroUa breviora, antheris infeme bifidis. Stigmata duo crassa, 
glandulosa. Germen ovatum^ tetragonum, compcessum, in stylum bre- 
vem attenuatum, uniloculare;; ovula 8-12. Capmla ovalis, valde com. 
pressa, subcartilaginea, imilocularis, margine bivalvis. Semvia 8-12, 
elliptica, membranaceo-marginata. 
Frasera Carolinensis, WalL Fior. Car. 88. — Gmel Syst Nat 2. 250 — 

Pen. Synops. 1. 137. 
frasera Walteri, Mich. FL Bor. Americ 1. 97.-^Pttr«ft, FL Aineric. 
Sept. 1. 101. — Roem. et SohuU. Syst Yeget. 3. \Q%^Nutt. G^enera, I. 

103._^//to/; Bot of S. Carolina and Georgia, 1. 205 Spreng, Syst* 

Veget 1. 428.— rorrfljf, FL of Mid. and North. Stotes, 1. 187- 
Bescbiption. — Stem (5 feet high^ erect, panicled at the top, 8tout,.inter- 
nodes cylindrical, of rich purple colour, glabrous. Leaves (the lowest 
above I'foot lonp^ more than 3 inches broad) glabrous, entire, verticelled, 
6 in a whorl, elliptico-ligulate, smaller and more ovato-acute upwards, 
and, towards the top, 4 in a whorl. Peduncles (or branches) axillary, re^ 
sembling the stem, having opposite leaves of the same appearance as 
those on the upper whorls of the stem, in the axils of each of which 3 siugle- 
fiowered green and glabrous pedicels arise, of which that on eaclKside next 
the leadmg shoot of the branch finst elongates and expands its flower, the 
others in succession from it outwards, the terminal fiower of each branch, 
however, being expanded before any of the others.^ Calps 4-parted, green, 
glabrous, segments linear^ubulate, spreading wide, reflected at the points. 
CoroUa (H inch across) 4-parled, nearly flat, greenish-yellow, spotttAl with 
purple within, segments pvato-elliptical, each having a lar^, circular, 
aceen and hairy gland towards its base, at which place on the outside 
tney are generally purplish before expansion* Stamens 4, shorter than 
the corolla, and adhering to it at thp base, erect, diverging above ; fila- 
ments stout, and somewhat concave at the base, closely embracing the 
lower part of the germen, glabrous ; anthers versatile, green, oblongs 
cleft at the lower extremity nearly to the insertion of the filament, at 
their upper bi-mucronate, opening along their edges ^pollen yellow, gra- 
nules extremely minute, nearly sphericaL Sterna bilabiate, segments 
spreading, short, thick, greenish-^eUow. Style single, glabrous. Germen 
twice the length of the style, glabrous, glaucous-green, 4-sided, subcom- 
pressed, two of the angles being, more acute than the others, unilocular. 
Otmles about 12, parietal, attached alternately to the edges of the two 
valves on both sides of the loculament 
We have had the specimen here described for four or five years in an open 
border at the Botanic Garden, having received it from Mr Smith of 
Ayr* It flowered in June and July, and it yet remains doubtful whe- 
ther it will perfect seed. If it do not, we shall lose the species, as ita 
life wUl terminate with the period of flowering. It is desirable in cul- 
tivation^ and its shape is handsome, but the colour is rich only on the 
stem. 

Hypericum hyssopifolium. 

H. hpssopybUwn ; herbaceum ; floribus pyramidato<.paniculatis, trigynis ; 
ealyce obtuso, cumque petadis contoftis subserratis irlanduloso-ciliato, 
glabro, pellucido-striato ; folus glaucis, decussatis, eUiptico-iinearibusi, 
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sessilibus, cumque petalis pellucido-punctatis, integerrimis, glabria, sub- 

nervosis ; caule ramoso, ascendente, tereti^ costis duabus inconspicuis. 
Hypericum hyssopifolium, JVilld, Sp. PL iii UJO—Pcr*. Synops. ii. 91. 

— Bot. Mag. 3277. 
Hypericum byssopifolium, 7, foliis latioribus planiusculis Bieberst* FL 

Taurico-Caucas, 2. 231. 
Hypericum alpestre, Fischer, in litt fide Hook^. 
jyBscRivTiojf -'—Stenu (H foot bigh) many from the crown of the root, as- 
cending, much branched, pyramidal, panicled above, glabrous, round, 
marked with two opposite obscure ridges alternating in the intemodes. 
Leaves (9 lines long, 3 lines broadV decussating, sessile, ^ptico-linear, glau- 
cous, glabrous, spreading wide, channelled in the ifiiddle, and having a few 
taint lateral veins, entire and slightly revolute in the edge, dotted with mi- 
, nute pellucid points. Panicle laxge, terminal; {>eduncTes 3.f]owered, the 
lateral flowers opposite, and arising from the axils of diminished leaves. 
Cali/x segments ovate, blunt, marked with pellucid streaks, fringed with 
black glands. ' Corolla (an inch across when expanded^ much contorted; pe- 
tals spreading, clawed, obovate^ unequal, nerved, peUucido-punctate, sub- 
serrate, ciliated with black glands ; cmws longer than the calyx. Stamens 
erect ; filaments much shorter than the corolla, yellow, irregularly con- 
nate at the base ; anthers incumbent, greenish-yellow. Stigmas small, 
of many minute red points. Stffles three, diverging, yellow. Germen 
ovate, 34obed, reddish, striated, afterwards of deeper red, 3-locular. 
Ovules oblong, very numerous, attached to the central receptacle. 
This very pretty species was raised at the Botanic Garden from seed com- 
municated by Dr Fischer of St Petersburgh without specific name. It 
flowered freely in the open ground in June 1833. 
It appears from Bieberstein that it is a native of the mountains of Tauria. 
He conceives the leaves to be very variable in breadth, the extremes of 
which are illustrated in his var. j3 and 7. There is no difference among 
our seedlings. 

Lobelia odorata. 

L. odorata ; caule herbaceo, procumbente, radicante, ramoso, glabro ; fo- 
His ellipticis, sparsim serrato-dentatis, planis, glaberrimis, petiolatis ; 
fioribus axillaribus, solitariis, erectis, pedunculo foliis breviore, postea 
elongate ; calycibus superioribus, glabris, segmentis integerrimis. 
'DEscmvTioK.—Stem procumbent, slightly channelled, glabrous, branched, 
rooting at every lea!', and forming a dense tuft. Leaves (4-6 lines long, 
2-3 lines broad) distichous, elliptical, with few coarse serratures, gla- 
brous, fiat, veined, on short petioles. Flowers axillary, solitary, on pe- 
tioles which are erect, at first shorter than the leaves, but longer when 
passing into fruit. Caiyx superior, erect, glabrous, segments entire. Co- 
rolla perfumed like hawthorn, erect, white ; tube cleit to its base, thrice 
as long as the. calyx, covered with spreading haiis within ; limb 5-parted, 
segments equal, lanceolate, spreading. Filaments inserted into the base 
of the corolla, white, purplish at the top, hairy especially in their lower 
half, hjurs reflexed. Tube of anthers leaden coloured, bi-aristate on 
their lower'side. Pistil longer than the stamens ; stigma- bilabiate, purple, 
fringed at its base, lobes reflected, blunt, mucronate; style glabrous 
above the anthers, everywhere else covered with spreading hairs ; ger- 
men top-shaped, inferior, glabrous or rarely finely pubescent, terminated 
with a yellow glabrous disk. Ovules very numerous, placentte large. 
Unripe seeds ovate, slightly compressed, pale brown, dotted. 
Seeds of this plant were sent to Mr Neill, Canonmills, in 1832, from Mr 
Tweedie,and fioweredin the stove at Canonmills during the autumn. 
It possesses but little beauty beyond that of a lively green turf. Its 
p^ume is remarkable in the genus. 

Lupin US incanus.^ ... 

li^incantis; caule suffhiticoso, ramoso ; foliis digltatls, foliolis lineare lan<» 
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ceolatis, utrinque sericeis, inteserrimis, subcarinatis, petiolo duplo bre- 
vioribus ; racemo elongate, pemcellis sequaliter sparsis, patulis ; calyci- 
biis basi nadis,labio superiore bi-^ inferiore tridentaco; vexilloalis bre* 
viore, emarginato ; leguminibus immaturis erectis, sericeo lanatis^ api- 
cibiis approximatis. 
Descriptiok. — ^Whole plant silkj, excepting only the corolla, statnens 
and stjle. Stem sufiruticose, erect, branched. Leaves (about 6 inches 
across) digitate, leafets about 9, linear.lanceolate, silk/ on both sides, ca- 
rinate below, entire, verjr acute. Petiole nearly twice the length of the 
leafets, compressed vertically. SHpula (1^ inch long) adhering for about 
half their length, subulate. Raceme {H foot long) terminal, elongated* 
Pedicels scattered equally over the rachis to within a little way of its 
base, which is naked, spreading when in flower, when in firuit erect, spring- 
ing from the axil of a subulate, caducous bractea. Calpa bilabiate, the up- 
per lip 2- the lower 3-toothed, bibracteate towards the base, bractea small, 
subulate, adpressed, inconspicuous. Corolla pale lilac ; vexillum reflected 
upwards, and at the sides, subrotund, emarginate, cordate at the base, 
orange,' and slightly spotted in the middle, keeled behind, claw sho^rt and 
rigid ; alae rather longer than the vexillum, straight in the uppeif edge, 
curved in the lower, and there cohering towards the apex, slightly turned 
up at the point, claws short ; keel half the length of the abe, more rigid 
and shining than the other parts of the flower, and of deeper purple co- 
lour at its point, which is raised above the upper edge of the ake, dipeta- 
lous, petals cohering only near their apices. Stamens monadelphous, in- 
cluded, the five with rounded anthers ouly a little longer than the others; 
anthers orange-coloured, pollen granules very small and nearly sphericaL 
Pistil longer than the stamens; stigma very small, capitate ; style subu- 
late, glabrous, shining ; germen silty ; ovules seyeraL Unripe Legume 
erect, silky-woolly, subcylindnca], tapering and connivent at their 
apices. 
This species was raised by Mr Neill from seed sent by Mr Tweedie of 
Buenos Ayres, and flowered freely in the greenhouse at Canonmills in 
June 1833. It approaches very near to Lupinus muUiflorus of Encyclop. 
Methodique, vol. ill. p. 624, and, had it not been foi: the very conspicuous 
pedicels in Mr NeilPs plant, I should scarcely have, separated them. 

Nuttallia Papaver. ' 

N. Papaver; foliis radicalibus lobatis palmatisve, caulinis inferioribus 
palmatis, superioribus simplicibus digitatisve ; calycibus pilosis, invo- 
lucratis ; involucro triphyllo, foliolis lanceolatis pilosis. 
Nuttallia Papaver, Bot. Mag. 3287* 

Malva Papaver, Cavan, Diss. ii. p. 64. t. 15. f. 3.— F^r«. Synops. 2. 251. 
De Cand. Prodr. i. 431 — Spreng, SysU Veget. 3. 92. 
Description. — Stems numerous from the crown of the root, ascending^ 
slender, slightly hairy, hairs adpressed. Root-leaves on very long petioles, 
lobed or pedate, thinly sprinkled on both sides and on the edges with 
harsh hairs. Lower stem-leaves palmato-pedate, upper digitate or simple, 
nerved, all slightly hairy, lobes linear lanceolate ; lobes of the root and 
lower stem-leaves more or less inciso-pinnatifid. StipuUe ovate, acute, 
ciliated. Peduncles very long, axillary, single-flowered. Involucrum 3- 
leaved, closely surrounding the calyx, leafets lanceolate, hairy. Cal*/je 
5-cleft, segments ovate, acute, 3-ribbed, hairy ; hairs spreading, acute, 
rising singly from tubercles placed on the ribs or edges of the segments. 
Corolla of five petals, campanulate, large, red- purple; petals obovato- 
cuneate, truncated, and unequally crenato-dentate at their extremity, 
edges at their base woolly. Stamens very numerous ; filaments united 
into a somewhat hairy conical tube for about two-thirds of their length; 
anthers kidney-shaped, reddish- yellow, single-celled, opening along the 
vertex. Pistil at flrst shorter than the stamens ; stigmas linear, reddish* 
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hairy, decurrent along the inside of the numerous deeply divided at length' 
protruded segmentfl of the style; germen depressed^ glabrous, cells ar- 
range in a circle, yellowish, each emarginate on the outside, and within 
extended into a-dark-green blunt apex. Oon/^ solitary in each cell, re- 
niform, attached by the sinuosity, and pendulous. 
I hesitated about describing, this plant" as a distinct species, fearful that in 
Che genus there may be a strong disposition to vary. So many plants^ 
however, have flowered in different gardens around Edinburgh, some 
from imported roots, others from seed, as in Mr Cunningham's nursery. 
Comely Bank, at Mr Neill's, and at Mr Falconar's Cariowrie, and all 
with precisely the same characters, that I believe it will be thought at 
least as distinct from either of the two already in cultivation as they are 
from each other. The figure published in the Botanical Magazine was 
drawn from a very vigorous pknt in Mr Neill*s greenhouse, which has 
been in flower ever since the beginning of August, and has still, at this 
late period of .the season (17th December) several flowers upon it. The 
presence of the involucrum brings the genus too near Malvity into which I 
strongly suspect it should ikU. My desire for this reduction is increased 
By the discovery of the sy nonyme of Cavanilles, for which I am indebted 
to Br Hooker, as well as for pointing out that Persoon, Be CandoUe, 
and Sprengel, have copied a Wunder of Willdenow's, who marks Lusita* 
nia instead of Louisiana, the station affixed to the plant by Cavanilles. 
We are, therefore, as Dr Hooker very justly remarks, indebted to Mr 
Drummond, not only for the addition of a very pretty plant to our gar- 
dens, li>ut for the means of clearing up a doubttul species. CavanUles 
described and figured his plane as having only two leafets in the involu- 
crum ; but this of course arose from his description having been made 
firom one, and, as it would seem, an imperfect specimen. 

Viola pedata, var. 

V. pedeUa; sti^ate incrassato hinc obHqu^ truncate, rostro brevisdmo, 
foliis pellucido-punctatis palmatisectis, stipulis pecUnatim lacerislonge , 
adhserentibus, petaha omnibus glabris.— .D0 CantL- 

Viok pedata, Linn. Sp. PI. edit. 2. p. 1323 — WUld. Sp. PL i. 1160 — 
Bot» Mag. t. 89. — Mkihaux, FL Bor. Americ. ii 151. — Andrewy BoU 
Bepos. t. 153. — Pert. Synops. i. 254 — Poirety EncycL Meth. viii. 625. 
Purah^ Fl. Americ Sept L I7I — Nutt, Genera, i. 147^ — Roem. H 
Sehult. Syst Yeget. v. 351 — ElUott, Bot. of S. Carolina and Georgia, 
i.300. — De Cand. Prodr. i. 291. — Bigelowy Flor. Boston. 96 — Torey^ 
FL of the Middle and Northern Sections of the United Stotes, L 249. 
— Spreng. Syst. Veget i. 797. 

Viola Yirginiana tric^or, folUs multifidis, cauliculo aphyllo. Pluk. Aim. 
388. t. 114. fig. 7. 

Viola digiUta, Pursh, FL Amer. Sept i 17 1 — Roem, ei SchuU. v. 351. 

Viola ranunculifolia? Pmret. Enc Meth. viiL 626 — Roem. et SchuO. v. 
352» 

DE8CRiPTiOK.—i?do/ having a large fleshy crown. Leaves (IJ inch long, 3 
inches across) all radical, flat, somewhat fleshy, covered on the upper sur- 
face with minute pubescence, glabrous and shining below, having many 
minute t]*ansparent dots, strongly nerved, nerves prominent on boUi aides, 
but especially the upper, the outer leaves often cuneate, truncated, cre- 
nate in the centre, inciso-crenate at the sides of the abrupt termination, 
the others pedate, 5-7-lobed, lobes spathulate, 3-5-toothed at the apx, 
or entire. Pettoka (2-3 inches long) rounded below, flat above, and there 
having a strong prominent rib. Stipula subulate, pectinato-cHiate, ad- 
hering to the dilated base of the petiole for nearly half their length.. 
Scape (6 inches high) erect, longer than the leaves, glabrous, channelled 
on its mner side, bracteate a little way above the base ; bractea opposite, 
subulate, toothed, gibbous at the base. Caiyx glabrous, green ; leafets 
shortly anrided (the two lowestevery way the largest) broaf and truncated 



Digitized by 



Google 



Dr tJrahanTs Description of New or Rare Plants. 181 

mi the base^ tapering* to a point al the apex. Corolla large and very hand- 
some ; lowest petal pale lilac, white in front near the claw, obcordate, pen- 
'dulous, shortly spurred; the other petals erect or reflected, elliptical, 
somewhat oblique, the two centre one^ and nearly ihe upper half of the 
side ones, dark tvelvet-purple, behind all the petals are pale lilac, nearly 
uniform. Stamens free, and anthers nearly without pollen in the spe- 
.dmen described, the two lowest longer than the others, apices oblong, 
blunty concave on the inside, orange-yellow. Pistil equal in length to 
the lowest stamens, everywhere glabrous ; germen conical, green ; style 
clavate ; stigma obUquely truncated, veiy snortly rostrate. 
This plant is extremely different in its api>earance from the specimen fi- 
gured in Botanical Magazine, t. 89, but I do not find any characters by 
which it can be considered, specifically distinct, vlt is probably the va- 
riety mentioned by Pursh as having a handsome corolla, variegated with 
piUe blue and dark purple velvet ; but this is quoted by De Candolle, 
on the authority of Jtannesque, as his /2, whieh has a pubescent pistil, 
whereas in this 'It is perfectly glabrous. I have quoted Viola ranunculi' 
foRa with a slight degree of aoubt, merely because it is described as 
glabrous, which this is not on the surface of the leaves. The plant is 
extremely beautiful, and highly deserving of cultivation. It was intro- 
duced by Mr Drummond from Georgia into the Botanic Garden, Glas- 
gow, from whence we received it in 1832. ^ith us, it produced in^he 
greenhouse a succession of flowers in the beginning of October 1833, and 
It is now (10th December) about to flower again. 



-PROCEEDINGS OF THE ROYAL SOCIETY OF EDINBURGH. 
(Continued from VoL IV. p. 402.) 

March 18.— Professor Russell, Vice-President, in the 
Chair. The fuHowing communications wer6 laid before the So- 
dety :— 

1. Observations on the Anatomy of the Rorqual (a Whale- 
, bone Whale of the largest 4Magnitude), drawn up from the 
dissection of a specimen found dead off North Berwick. 
By Robert Kncx, M. D., F. R. S. Ed. 

This paper, composed chiefly of anatomies^ details r^arding the 
anatomical structure of the Rorqual, scarcely admits of abridgment. 
The author has described the skeleton of the cavity for receiving the 
brain and the mechanism of the larynx at greatest length. The en- 
tire length of the whale, measured by a straight line, drawn on the 
sand from the nose to the middle part of the tail, and making a slight 
allowance for the curved position in which the animal lay, was 80 
feet. Length of the head^ feet. The girth of the carcass at the 
pectoral extremities, (though the animal had been ten days on the 
beach, and was much collapsed) B4 feet. Breadth of the tail from 
tip to tij> 20 feet The author describes the appearance of the mouth. 
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lined with whalebone^ as rery siuprising. The whole surface of the 
palatal plates of the superior maxillarj bones, each extending to 14 
feet in length, was eovered with a mass of what appeared to be well 
teased baked hair, of a clear and shiaing black. This was the whale- 
bone arranged in the most regular manner, and composed of many 
thousand plates ; the number as seen in profile, and which are the 
largest plates^ amounted to upwards of 650. It weighed nearly two 
tons while soft. The whole skeleton weighed nearly thirty-two tons, 
and was removed to Edinburgh with much difficulty. The weight 
of the brain, calculated by Sir William Hamilton's method, from the 
capacity of the cranium, must have been about fifty-four lb. 

The larynx is quite simple, and totally unlike that of the Dolphin 
and Porpoise. The nostrils are filled by two enormous cartilaginous 
masses acted on by muscles occupying the centre of the superior 
maxillary bones. When the animal breathes, they are withdrawn 
sideways to admit the passage of air. This extraordinary structure 
the author considers as unique, and that it had not fallen preriously 
under the notice of any scientific observer. 

2. Dr Kdox verbally communicated some new observations 
on the structure of the Foot of the Horse. He demon- 
strated the navicular bone of the borsch's foot not to be a 
sesamoid bone, nor a peculiar structure fcn^med expressly 
for th^ horse, but the EpipJufHs of the Os pedis or coffin- 
bone. This was proved satisfactorily by a direct appeal 
to structure. Besides anticipating- results of practical con- 
sequences from this discovery, the author is led to observe, 
that an organ may be displaced and employed to perform 
different functions in different animals, — that the epiphyses 
of bone$( are intended by nature to form separate bones in 
a vast variety of animals, — and that they may often leiad 
to the discovery of the type of the skeleton in fossil re- 
mains of extinct animals. 

3. The reading of a paper was commenced, entitled. Experi- 
mental Researches regarding certain Vibrations which take 
place between Metallic Masses having different Tempera^ 
tures. By James D. Forbes, Esq. Professor of Natural 
Philosophy in the University of Edinburgh. 
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• 1838, April 1. — Sir Thomas Makdoug'all Brisbank, 
President, in the Chair. At this Meeting the following com- 
munications were read : — 

1. Continuation of " Experimental Researches regarding cer- 
tain vibrations which take place between Metallic Masses 
having different Temperatures.'' By James D. Forbes, 
Esq. Professor- of Natural Philosophy in the University 
of Edinburgh. 

The vibrations here referred to, are those which with their accom- 
panying sounds were first observed by Mr Arthur Trevelyan. and 
communicated to this Society in a paper published in the )2th vol. 
of their Transactions. The author of the present paper undertook 
the inquiry as soon as the remarkable fact was announced by Mr 
Trevelyan, and was induced to prosecute it to a considerable extent 
experimentally, in consequence of being dissatisfied with the only 
plausible explanation yet oflTered, — that of the successive expansions 
of the cold metal by the hot one at the point of contact at each suc- 
cessive vibration, which was conceived to aflPord the necessary im- 
pulse or maintaining power. 

In this paper, the phenomena of sound are first discussed, which, 
with Mr Faraday, the author imputes solely to the number of vibra- 
tions taking place in a given space of time. This seems completely 
proved by observation, and the note depends upon the frequency 
of the oscillations, which have been observed as high as between 
700 and 800 in a second, and must often be greatly more frequent. 
The phenoinena of vibration are next considered as afiected by the 
nature of the metals, by the form of the masses, and by temperature. 
The order of the metals as vibrators, is the following, meaning that 
the cold metal must always stand lower in the list than the hot one, 
and that the force or intensity of vibration is, generally speaking, 
proportional to the space intervening between two metals on the list. 
Silver, Copper, Gold, Zinc, Brass, Platinum, Iron, Tin, Lead, Anti* 
numy. Bismuth, Antimony and Bismuth are placed at the bottom 
of the list, because no other metal is capable, under any circum- 
stances which have been examined, of producing vibrations in con- 
junction with those two metals: they are the only metals yet ob- 
served which, when heated, do not vibrate on cold lead. 

From experiments detailed at considerable length in the paper, the 
author is led to the following practical conclusions^ which^ whatever 
may be the fate of the hypothesis which he is disposed to found up- 
on them^ will, he conceives, be viewed as valuable in themselves 
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1. As fiur as has been observed^ the Tibrations never take place be« 
tween substances of the same nature. 2. Both substances must be 
metallic 3. The vibrations take place with an intensity propor- 
tional, within certain limits, to the difference of the conducting 
powers of the metals for heal (or eleclricii^,*) the metal having the 
least conducting power being necessarily the coldest. 4. The time 
of contact of two points of the metals (between whidi the oscillations 
take place) must be longer than that of the intermediate portions. 
5. The impulse is received by a distinct and separate process at 
each contact of the bar with the block, and in no case is the connec- 
tion of these points in any way essentiaL 6. The intensity of vibra- 
tion is {und^ certain exceptions), proportional to the difference of 
temperature of the two metals. 

From these data, the author first endeavours to show^ that the 
hypothesis of expansion is untenable, by tracing closely the process 
of communication of heat, and proving that it must lead to several 
conclusions totally at variance with experiment, and particularly 
that as far as conducting power for heat is concerned, both the hot 
and the cold metal should possess it in the highest degree. The 
author is led by the striking analogy of the powerful repulsive action 
of electricity in passing from a good to a bad conductor, to infer a 
similar property in heat, which, without entering into any speeu* 
' lations as to the nature of those principles, appear to have a repul- 
sive character in common indicated by a tendency to diffusion and 
equilibrium. He conceives, that while some very delicate experi- 
ments in France have given indications of the actual force exerted 
by heat equally jlifiiised through two adjoining masses, that the 
energy in this case is produced by the accumulated repulsive power 
in the last particles of the good conductor, the current (without 
meaning any thing hypothetical by the term) being suddenly cut 
short by the resistance opposed by the inferior conductor to its pas- 
sage. The destructive energy of electricity indicative of its repulsive 
force, is never exertejd in a state of equilibrium^ but by the accumu* 
lation of separate repulsive energies which take place in the transi- 
tioi^ from a good to a bad conductor, or during its passage through 
the latter. , 

2. On the Equations of Loci traced upon the surface of the 

Sphere, as expressed by spherical <Jo-ordinates. By T. 

S. Davies, Esq. F. R. S. E. 

This paper is intended as a necessary supplement to the paper 

bearing the same title already printed in the Society's Transactions, 

^ See the Abstract of a former paper on the identity of those arrangements. 
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thpugh but an flbridgment of a hrger one wbkh the author had pre- 
pared on the subject. Particular circumstances induced him to alter 
-the plan he had originally contemplated^ and instead of a complete 
development in detail of his researches and his views, he has only on 
the present occasion given so mudi of his results as were necessary 
<to bring the system of polar spherical co-dfdinates to a state analo^ 
gons to that in which plane polar curves has long |)een stationary, 
one point of the analogy excepted, viz. where the author has extend- 
ed the method of treating tangents and normals, and the consequent 
investigations dependent on these, by giving the polar equations of 
those lines, instead of merely examining the relation between -tho 
radius-vector, and perpendicular upon the tangent. In a note the 
equations of the tangent and normal, to plane curves, is given ^m 
first principles ; and the analogy between plane and spherical curves 
is shewn to be remarkably dose. 

Amcmgst the properties of spherical curves, the following curious 
one occurs. 

If the pole of a loxodrbme to rhumb « be made the centre of 
another equal sphere, the visual cone under which the loxodrome will 
appear, will cut the seamd sphere (the eye being at centre of first 
sphere) in a^corve, whose equatorial subtangent is constant, and 
equal to «: and if conversely, the pole of the spherical logarithmic 
Xthe equisubtangential curve just mentioned) be made the centre of 
an equal sphere, the visual cone of this logarithmic, seen from the 
centre of its own sphere, will cut the second sphere in a loxodrome 
whose rhumb is equal to the subtangent of the logarithmic. 

The author expresses his intention of discussing in a separate 

' work the singular points of spherical curves, certain new systems of 

co-ordinates, and other classes ^f research, which, on account of the 

length to which they necessarily extend, were not adapted to the 

Transactions of the Royal Society. 

3. Experiments and Observations on the Arterialization of 
the Blood. By William Gregory, M. D., F. R. S. E. 
and W. J. Irvine, Esq. 

The object of these experiments was to ascertain some of the cir- 
cumstances under which the blood changes in colour, from the dark 
venous to the fiorid arteridl hue. 

Dr Stevens first showed, that the venous clot deprived of its serum 
by washing, remained dark even when in contact ^vith oxygen ; and 
that the addition of a saline solution caused it immediately to become 
florid. He stated also, that a strong saline solution would cause this 
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change in an atmosphere so highly charged with carbonic acid as to 
prove rapidly fatal to animals. 

It appeared to the authors necessary to ascertain whether this 
effect took place in pure carbonic acid^ containing no free oxygen, as 
the atmosphere used by Dr Stevens most probably did ; and they 
also proposed to extend their observations ta other gases^ likewise 
free ft'om oxygen. They accordingly prepared pure nitrogen, hy- 
drogen^ and carbonic acid, removing the last traces of oxygen by 
means of potassium. The water with which the clot was washed, 
and the saline solution used in the experiments, were deprived of at- 
mospheric air by being boiled and allowed to cool in close vessels. 
The clot was then introduced into the gases over mercury, and as 
soon as the strong saline solution came in contact with it, the colour, 
in all the three gases, changed from black to bright red, and the 
same change was found to take place in the Torricellian Vacuum. 
It was obvious, therefore, that a strong saline solution could change 
the colour of the blood from venous to arterial without the contact.of 
oxygen, or indeed of any gas whatever. 

But in blood, the colouring matter is in contact, not with a strong 
saline solution, but with a very dilute one, viz. the serum. It was 
necessary, therefore, to see whether the washed clot, placed in con- 
tact with serum or a weak solution of salt, in the same gases, would 
change its colour. On repeating the experiments, both with serum 
and a solution of salt in water of equal strength to the serum, no 
change whatever took place, until atmospheric air or oxygen gas was 
admitted* 

The conclusions of Dr Stevens, therefore, must be somewhat mo- 
dified. It is true, as he states, that the presence of saline matter is 
essential to the change of colour : But it is obvious, that there is an 
essential difference between that change as it occurs in the lungs, 
where serum is present, and as it appears out of the body when a 
strong saline solution is employed. In the former case, oxygen is 
necessary : In the latter, the change of colour is independent of the 
presence of any gas whatever. " We must, therefore, be cautious how 
we reason by analogy from the one class of phenomena to the other. 

April 15. — Professor Russell, Vice-President, in the Chair. 
The following communications were read : — 

1, Observations on the Lines of the Solar Spectrum, and on 
those produced by the Earth's Atmosphere, and by the 
Action of Nitrous Acid Gas. By Sir David Brewster, 
LL.D., F.R.S. 
The author was led, in prosecution of his researches on the absorp- 
tive action of transparent media of light, which have been partly 



Digitized by 



Google 



Proceedings of the Royal Society of Edinbfirgh. 187 

communicated iki previous papers to the Society, to examine the 
influence of coloured gaseous bodies. Iodine Vapour wto one of 
these, and its action was found of a similar character to that of fluids 
having a similar tint. Nitrous acid gtis presented a far more extra* 
ordinary phenomenon. 

The Spectrum of Newton, and of all the philosophers of the 18th 
century, was a parallelogram of light with circular ends, in which 
the seven colours gradually shaded into each other without any inter- 
ruption. The illumination was a maximum in the yellow rays, and 
the light decayed by insensible degrees towards the red and violet 
extremities. In the year 1808, Dr Wollaston conceived the happy 
idea of examining a beam of day-light that passed through an aper- 
ture only the 20th of an inch wide, and he was surprised to see it 
crossed by seven dark lines, perpendicular to its length. 

About ten or twelve years afterguards, the celebrated optician, 
Joseph Fraunhofer, without knowing what had been done by Dr 
Wollaston, observed the spectrum formed by the sun s light trans- 
mitted through small apertures ; and by applying a telescope lie- 
hind the prism, he discovered* about 600 parallel dark lines travers- 
ing the spectrum. As no such lines appeared in the spectra of 
white flames, Fraunhofer considered them as having their origin in 
the nature of the light of the sun. The strongest of these lines were 
seen in the spectra of the Moon, Mars, 'and Venus ; apd by means 
of very flne instruments, he was able to detect one or two of them 
with other new lines in the spectra of Sirius and Castor. 

Upon examining with ^ fine prism of rock-salt, with the largest 
possible refracting angle (nearly 78°), the light of a lamp transmit- 
ted through a small thickness of nitrous acid gas, whose colour was a 
pale straw-yellow, the author was surprised to observe the spectrum 
crossed with hundreds of lines or bands far more distinct than those 
of the solar spectrum. The lines were sharpest and darkest in the 
violet and blue spaces, fainter in the green, and extremely faint in 
the yellow and red spaces. Upon increasing, however,* the thickness 
of the gas, the lines grew more and more distinct in the yellow and 
red spaces, and became broader in the blue and violet, a general ab- 
sorption advancing from the violet extremity, while a specific absorp- 
tion was advancing on eadi side of the fixed lines in the spectrum. 
It was not easy to obtain a suflicient thickness of gas to develope the 
lines at the red extremity, but the author found that heat produced 
the same absorptive power as increase of thickness ; and by bringing 
a tube containing a thickness of half an inch of gas tp a high tempe- 
rature, he was able to render every line and bdnd in the red jrayS 
distinctly visible. 
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The power of heat alone to render a gas which is almost colour- 
less as red as blood without decomposing it, is in itself a most singu- 
lar result ; and the author succeeded in rendering the same pale 
nitrous add gas so absolutely black by heat, that not a ray of the 
brightest summer's sun was capable of penetrating it. In making 
the experiment^ the tubes frequently exploded ; but by using a 
mask of mica and thick gloves, and placing the tiibes in cylinders df 
tinned iron with narrow slits to admit the light, there is little danger 
of any serious accident. 

The author then points out various practical applications ^liich 
may be made of ^s discovery, especially its substitution for the 
more difficult process, when Fraunhofer's lines in the solar spectrum 
are employed, of determining the dispersive powers of substances. 
Since the absorptive action by increasing the thickness of the 
medium generally €it/ar^e« the lines already defined, these may be 
rendered as distinct as may be required, which it is impracticable to 
do with the solar lines, and heice the difficulty of applying these to 
useful purposes. The lines in the sun's light, and those of the 
nitrous add gas spectrum, when directly compared, have a 6tr<mg 
analogy ; but in order to establish it completely, the author found 
Fraunhofer's map of the solar spectrum insufficient, and was induced 
to undertake the laborious tadc of going over the whole ground. 
By dint of perseverance, and by the use of some original methods, 
he has been enabled, with very inferior instruments, to distinguish 
about 2000 lines instead of the 354 which Fraunhofer had laM 
down. 

The author watdied narrowly the state of the defective solar lines 
at different seasons of the year, in order to observe if any change 
took place in the combustion by which the sun^s light is generated, 
0r in the solar atmosphere through which it must pass. Such 
changes he found to be very general in every species of terrestrial 
£ame. The deimite yellow rays which exist in almost all white 
lights, flicker with a variable lustre, and analogous rays in the green 
and blue spaces proceeding from the bottom of the flame, exhibit the 
same inconstancy of illumination. In the course of the winter obser- 
vations, he observed distinct lines and bands in the red and green 
spaces, which at other times wholly disappeared ; but a diligent com- 
parison of these observations sooy shewed that these lines and bands 
•depended on the proximity of the sun to the horizon, and were pro- 
duced by the absorptive action of the earth's atmosphere* 

The atmospheric lines, as they may be called, or those lines and 
liands whidi are absorbed by the elements of an atmosphere, have 
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iheir distinctness a maximum when the sun sinks beneath the hori- 
zon. The study of them consequently becomes exceedingly difficult 
in a climate where the sun, even in a serene day> abnost always sets 
in clouds ; but the author has been able to execute a tolerably accu- 
rate delineation of the atmospheric spectrum. 

Most of the lines thus widened by the atmosphere^ are faint lines 
previously existing in the spectrum. 

The auth(H^s observations^ whilst they indicate the remarkable fact, 
that the same absorptive elements which exist in nitrous acid gas 
exist also in the atmospheres of the sun and of the earth, lead us to 
anticipate very interesting results from the examination of the spec- 
tra of the planets. Fraunhofer had observed in the spectra of Venus 
and Mars some of the principal lines of the sollur spectrum. This> 
indeed, is a necessary consequence of their being illuminated by4he 
sun) for no change which the light of that luminary can undergo is 
capable of replacing the' rays which it has lost* But while we must 
find in the spectra of the planets and their satellites all the defective 
lines in the solar spectrum, we may confidently look for others aris- 
ing from the double transit of the sun's light through the atmospheres 
which surround them. 

2. Notice relative to the Pigmentum Nigrum of the Eye. 
By Thomas Wharton Jones, Esq. 

The objects proposed by the author of this paper are, — 

1. To correct certain opinions prevalent with regard to the mem* 
brane of Jacob, this having been frequently confounded with ano- 
ther, the structure of which forms the immediate subject of the 
paper. 

2. To shew that the Pigmentum Nigrtim is not a mere mucus or 
varnish exhaled by the surfaces on which it is found, but is deposited 
in a membrane distinct from the choroid, which possesses a peculiar 
structure hitherto unknown. This membrane, being the seat of the 
pigment, but not the pigment itself, which may or may not be pre- 
sent, the author proposes to call the Membrane of the Pigment. 

If a portion of this membrane be examined by the aid of the 
microscope, it is seen to consist of very minute hexagonal plates, in 
which are deposited numerous black particles, which are to be consi-* 
dered as properly constituting the pigment, but not essential to the 
hexagonal plates cmnposing the membrane, because these may, and 
do, exist without the black particles. 

In the eye of the Albino Rabbit, the author found, as he had a 
priori expected, the membrane of the pigment to exist. The plates 
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componng which^ howerer, tre still less developed than those of that 
part of the memhraDe which lies over the tapetum^ in the ejes of the 
horse^ ox, &c Thej are in fact not hexagonal, but circular, a struc- 
ture similar to which the auth<v has found in the eje of a yery 
young human fo^ns. 

Behind and around the ciliary processes, and on the posterior sur- 
face of the iris, the membrane of the pigment ceases to present the 
hexagonal structure, although still composed of small irregularly 
rounded masses of about the same sise as the hexagonal plates, to 
which they are evidently analogous. 

This change in the structure of the membrane of the pigment, 
which is only partial in the eyes of the Mammifene, the author has 
found to obtain in its whole extent, in the eyes of those animals 
loiter in the zoolc^cal scale which he has examined, except in the 
eye of the Cuttlefish, in which there is an approach to the hexagonal 
structure in that part of the pigment which lies on the posterior sur- 
face of the part in which the crystalline lens is fixed. '^ 

May 6. — SiE Thomas Makdougall Brisbane, Preadent^ 
in the Chair. The following commuDication was read : — 
On the Compo^tioD of some Iron Slags. By J. F. W. 
Johnston, Esq. F. R. S. E. 

This paper described the composition of some crystallized slags 
^m Birtley Iron- Works, in the County of Durham. These slags, 
like those from Wales described by Professor Miller in the Cam- 
bridge Transactions, had the form of the olivine, and in composition 
were nearly pure silicate of iron, containing about 0.4 per cent of 
foreign matter, chiefly magnesia. The author also gave a short ac^ 
count of a method by which the magnet might be made available in 
giving immediately very near approximations to the quantity of iron 
Contained in the basic silicates of iron. 

At the Birtley Iron- Works, the author stated that beautiful crys- 
tals of titanium had likewise been found. 

The Society then adjourned to the general meeting in Novenjber. 



Dec.16. — Sir Thomas Makdougal Brisbane, Bart. Presi- 
dent, in the Chair.-— 

Communication relative to the Fresh- Water Limestone of 
Burdiehouse, near Edinburgh, belonging to the Carboni- 
ferous group of Rocks. By Dr Hibbsrt. 

Ik his paper, the author states that the limestone in question, 
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which is confounded with the commcm carboniferous or mountain 
limestone of marine origin^ is, in his opinion, of fresh- water origin. 

On an irregular line extending from Joppa on the coast of the 
Firth of Fwth, in a south and south-west direction to the Pentland 
Hills, strata of mountain or carboniferous limestone crop out at in- 
tervals ; and their marine origin is indicated by encrinites, the Pro- 
ductus, &c., and corallines. This limestone is developed with the 
least interruption between Edmonstone and Muirhouse, where it is 
from twelve to twenty feet thick or more. Along this part of the 
line may be seen fractures and elevations of the strata of limestone 
and superincumbent shale and sandstone, evidently occasioned by a 
sudden and violent uplifting force acting from north-east to south- 
west, and causing the strata which were the subject of this convulsion 
to dip south-east at an angle of 25®. These uplifted beds, between 
Edmonstone and Muirhouse, and subsequently to Burdiehouse, form 
the strata which dip under the coal-measures of Gilmerton; Loan- 
head, and other sites. 

At Muirhead Quarry the same mountain limestone is seen, but a 
covered state of the ground succeeds in the same south-west direction 
for a mile, in which no outcropping strata are observable, except some 
beds of sandstone about the middle of that space, dipping with th& 
other strata towards the south-east at an angle of 25^, and placed 
higher than the limestone. 

At the south-west termination of this space is situated the Quarry 
of Burdiehouse. It is difficult to determine, from the covered state 
of the ground, whether the bed of limestone here ^seen is lower or 
higher than the mountain limestone hitherto described -; possibly the 
mountain limestone may here thin off, and be replaced by the Burdie- 
house bed. The appearance of the strata, however, which crop out 
between Burdiehouse and Loauhead, dipping near the former site 
towards the south-east at an angle of 30°, and towards the latter at 
a less angle in the same direction, shew that the limestone of Bur- 
diehouse, in common with the mountain limestone cropping out be- 
tween Edmonstone and Muirhead, is lower, and therefore of older 
formation than the coal- measures of Gilmerton and Loanhead, Hence 
the limestone of Burdiehouse and the mountain limestone of marine 
origin, are jointly referable to one common epoch of formation. 

The Burdiehouse limestone, however, is clearly not of marine, but 
of fresh-water origin. It forms a bed of twenty-seven feet in thick- 
ness, composed of strata about four and a-half feet thick, dipping 
south-east at angles of 23° and 25°, with the seams of stratification 
regular and continuous, and also with intersecting vertical seams* 
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The bed is snnnounted by bituminous shale^ with which very thiiv 
layers of limestone occasionally alternate. The cdour of the lime- 
stone is grey, brown, and sometimes purple ; its fracture conchoi- 
dal, but often slaty, from the intervention of thin strie of vegetable- 
or bituminous matter ; its texture hard and compact ; its aspect dull, 
and it is not crystalline like the limestone of neighbouring quarries. 
It is tolerably pure, shewing little foreign matter except what is bitu- 
minous 'y and this is often disposed between the layers of the lime^ 
stone where its^ structure its slaty. But its most remarkable charac- 
ter is the nature of the organic remains contained in it. There are, 
in the first place, plants belonging to the oldest v^;etation of the 
globe ; among which the SphenOpieris affinis, Sphenopteris bifida, 
Lepidoilrobus variabilis of Mr Lindley, and various kinds of the Le» 
pidudendran seem to be ascertained. The speciea are numerous and 
distinct, so as to afford the most beautiful specimens that can be con- 
ceived, and a rich store of observation in fossil botany. But, second- 
ly, the animal remains are even more interesting. One fragment ot 
a fish, which, when entire, must have measured more than a foot in 
length, seems closely allied to the fre^« water genera of the family of 
CyprinidiB. Innumerable minute animals referable to the fresh- 
water Entomostraca are also to be seen ; one of these is probably a 
Cypria, ai^d indications have been found of minute Conchifera, and. 
of coprolites (indicative of large animals) in great abundance. 

The inference appears 4;a the author irresistible, that the Bardie- 
house limestone is of fresh- water origin. The neighbouring moun«^ 
tain limestone abounds in corallines^ enorinites, and shells, all evi- 
dently marine. These are in vain sought for in the limestone of- 
Burdiehouse ; which, on the other hand, presents the remains of Fish 
apparently inhabiting fresh-water, and of Fernsi, Lycopodiaceoua 
plants, and such aquatic v^etables as flourish most . among fresh- 
water lakes and marshes. This limestone, then, is the memorial of 
some inland fresh- water lake or tank, within the waters of which it 
was elaborated. 



Additional Particulars relative fo the Saurian Remains found in the 
Burdiehouse Limestone. Communvcated in a Letter to Professor 
Jameson by Dr Hibbert. 

Deab Sir,— In compliance with your wish, I shall furnish you 
with a general notice of such other discoveries as have taken place 
in the Quarry of Burdiehouse since my researches commenced. 
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On the mornlDg subsequent to my communication being read to 
the Royal Society of Edinburgh, I revisited the quarry of Burdie- 
house, in company with Mr Witham, and, in the course of this visit, 
one of the workmen accidentally found, inclosed in a fragment of the 
limestone, a tooth, two inches and a quarter in length, of a large rep- 
tile, the form and structure of which were so well exposed in the 
fracture which the stone containing it had undergone, that I shall 
not attempt, upon any account whatever, to dislodge it from its ma- 
trix. This relic is also in the most beautiful state of preservation 
that can well be imagined, possessing an enamel of a nut-brown co- 
lour, which shines with all the brilliancy of p«rfect freshness. It is 
intended, in an engraving, to imitate the lustre and colour displayed' 
by this interesting relic. In the mean time, its shape and magnitude 
are shewn in the following wood-cut, which I have directed to be 
made, and which you are at liberty to use for your JoumaL 



This tooth is evidently of an animal of the Saurian order. I have 
^ compared it in its general form and size with one that belonged to 
a very large skeleton of the fresh-water Gavial of the Ganges, in the 
museum of Dr Knox, which it was found much to resemble. At the 
same time it must be observed, that the deep striae to be noticed at 
the lower part of the tooth, are more like the marks which characte- 
rize the Ichthyosaurus, an animal whose remains have been hitherto 
found in formations rather indicative of estuaries. But as the lime- 
stone of Burdiehouse gives unequivocal evidence of a fresh-water 
origin, even the presence of Ichthyosaurian remains within it, if such 
could be shewn, would prove nothing more than the very commop 
incident of such a fresh-water lake' or tank communicating with the 
sea. Any further remarks on this head I shall suspend until more 
remains of the animal turn up. 

VOL. XVI. NO. XXXI.— JANUARY 1884. N 
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Daring the ooone of the last meetiags held of the Wernerian and 
Boyal Societies of Edinburgh, you have informed me that a tooth 
like that which I have described^ along with other osseous relics had 
be^ noticed bf Mr Ure in his History of Rutherglen, who it seems 
published his work in the year 1793 ; and on each occasion of your 
remark I added, that, from a perusal of the Statistical Accounts of 
Scotland, I had no doubt whatever that in the coal-fields of many 
other plaoes besides Rutherglen, Saurian remains had Arom time to 
time been disclosed. I have compared Mr lire's delineation of the 
tDOth> which is like the one found at Burdiehouse, but apparently 
much smaller. It is juud to have bee4 discovered in the till above 
€oaL 

Along with the fossil tooth, I procured at the same time some 
slight vertebral repaains, most, prpbafaly referable to the same Saurian 
veptile ; and I have now the pleasure to add» that Mr Arthur Con- 
nel has, two or three days ago, obtained from the workmen some 
fragments of limestone, in yrhich large scales of a most beautiful lus- 
tre are imbedded. This gentleman has undertaken a chemical exa- 
mination of the coprolites which are found so abundantly in the 
quarry. The analysis could not be in more able hands. But it is 
to be hoped that many other remains, which this most interesting 
ossiferous deposit promises to yield, may make us better acquainted 
with the distinctive character of the animal which first haunted the 
site on which Edinburgh now stands. Mr Robison of AthoU Cres- 
cent, General Secretary of the Royal Society of JSdinburgh, has, from 
his zeal for science, most actively and laudably exerted himself, with 
the view that any other osseous remains which may come to light may 
be carefully preserved. 

This discovery I consider to be a most important one. . It refers 
the existence of reptiles more or less allied to the Crocodile, to a pe- 
riod much earlier than has been usually supposed by geologists, and 
shews that these immense animals must have existed coeval perhaps 
with the very earliest vegetable state of our globe. Believe me, 
dear Sir, yours, &c. &c. 

S. HlBBlBRT. 
Manor Place, Edinburgh, ' 
ISA Decembet 188a« 
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PROCEEDINGS OF THE WERJJERIAN NATURAL HJSTORY 
SOCIETY, 

1838, April 6. Rev. Dr David Ritchie ia the chsur. — ^Mr 
James Wilson read a paper on the natural history of the glow- 
worm, a colony of which, found in the neighbourhood of Edin- 
burgh, he had made the subject of particular observation. He 
pointed out the change of habits^ in regard to food, which takes 
place among these insects, at a certain period of their transfor- 
mations, the larvss being predaceous, or attacking living prey, 
particularly minute testacea, and other mollusca, while the per- 
fcfot insect are herbivorous* 

A communication by Mr Macgillivray was then read, regard- 
ing the occurrence of a large flock of foreign water-fowl, the 
Af%as jEgf/ptiaca^ on the eastern coast of Scotland ; but the 
author suggested the possibility of these birds having strayed 
from Lord Wemyss's pleasure-grounds at Gossford ; and that 
the present instance could not therefore, with certainty, be re- 
garded as illustrating the natural migration ot the species. A 
drawing was exhibited of the leader c^ the flock, whidi had been 
shot by Captain Sharpe. 

An extensive and valuable series of highly finished represen- 
tations of the indigenous animals of Great Britain, chiefly qua- 
drupeds and birds, by Mr Macgillivray, was also exhibited to 
the meeting. Professor Jameson pointed out that their peculiar 
excellence consisted in their combining, with great beauty of 
pictorial eflFect, a more accurate representation of the forms of 
the crania^ as always identical in the young and old of the same 
species, — an important particular, greatly neglected by ornitho- 
logical draughtsmen ; and also ip. there being- less cf wbat is 
called mannerism in the general treatment of the plumage, the 
characteristic form and texture of the feathers of each species 
being particularly attended to by Mr Macgillivray. 

— April 20. R. Jameson, E?q. P. in the chair. — A 
communication from Dr Scouler of Glasgow was read, giving 
an account of the discovery during last autumn (1832), of two 
specimens of the Sorex remifer of GeoflFroy, in the vicinity of 
that city. They differ from the water-shrew in being of a larger 
size ; of a deep velvet black on the back and sides, and a ferru- 
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ginous brown beneath, with the tail rounded at its origin, but 
compressed towards the extremity ; the toes ciliated. The most 
obvious character seems to be the very flat nose or snout, which 
resembles that of the Chryaochloris capensis. The Sorex re~ 
fiAfbr was detected many years ago in Norfolkshire by Dr 
Hooker, and was figured by the late Mr Sowerby in his Mis- 
cellany, under the name of Sorex aluxtas. It b singular that 
the animal b not menddned in Dr Fleming^s work on British 
Animals. 

1888) Dec. 14. Dr Charlxs Andebson, V. P. in the chair. 
Professor Jameson read Mr NicoPs observations on the struc- 
ture of recent and of fossil ccHiiferous trees, which were illus- 
trated by an extennve suite of spedmens. [This important essay 
b printed in the present number of this Journal, p. 137, et seql\ 

Dr Hibbert then gave an account of the discovery of the tooth 
of a Saurian animal in the limestone of Burdiehouse, three miles 
south from Edinburgh. Professor Jameson remarked that thb 
tooth differed from tliose of the Gavial, the Ichthyosaurus, and 
Pledosaurus, and that data were still wanting for the exact deter- 
mination of its true nature, whether belonging to a fish or a sau- 
rian animal, its softness and other characters shewing tha( it 
could not be referred to the mammalia. [A further notice of thb 
interesting specimen will be found supra, p. 198.] 

Professor Jameson next exhibited a fossil tooth found in red 
sandstone, above the coal formation in Berwickshire, by the 
Right Honourable Lord Greenock, and asngned reasons for re- 
garding it as the tooth of a fish. [See a full account of this 
curious spedmen, by Dr R. E. Grant, supra, p. 38.] 

At this metting, the following gentlemen were elected office- 
bearers of the Society for 18^4 : 

President,^UoBBKT Jameson, Esq. 
Vtee-PresielentSy 
Dr Gillies. W. C. Trbvblyan, Esq. 

Dr C. Anderson. Dr R; K. Greville. 

Secretary i^V AT, Neill, Esq. Patw^er^— P. Syme, Esq. 

Treiwtffvr^— A. G. Ellis, Esq. Mr W. H. Townsend, AsnstanU 

Librariany.~~jAUEs Wilson, Esq. 

Council. 
Sir P. Walker. Bindon Blood, Esq. 

W. A. Cadell, Esq. Dr T. S. Traill. 

Principal Baird. " T. J. Torrie, Esq. 
H. WiTHAM, Esq. Dr John Coldstream. 
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PROCEEDINGS OF THE SOCIETY OF ARTS FOR SCOTLAND. 

Donation of Z. 400 hy Sir David Brewster and Dr James KeOhy 
Trtistees of the Keith Bequest ^^ the prosecution of Science, 

At a Meeting of Council^ held on 17th April 1833^ the Secre- 
tary read a letter horn Sir David BBEwarEB and Dr James Keith^ 
the surviying Trostees of the fond bequeathed by the late Alex- 
ander Keith of Dunottar and Ravelstone^ E8q.> dated the 8th of 
April current^ offering to present to the Sooiety of Arts at Whit- 
sunday 1833^ the sum of four hundred pounds^ out of the fund 
under their management.— to be invested in the manner^ for the 
purposes^ and under the conditions mentioned in that letter^ which 
is of the following tenor :— - 

'^ To Sib Thobias Dick Laudeil, Bart 
and the other Members of Council 
of the Society of Arts fob Scot- 
land, j April 8. 1833. 

'' Gentlemen, — Having been appointed by the late Alexander 
Keith, Esq. of Dunottar, Trustees for managing a sum of L. 1000, 
which he bequeathed for the purpose of promoting the interests of 
Science and the Arts in Scotland, — ^we hereby offer to the Society 
OF Art8> at Whitsunday next, the sum of Four hundred p<n7NDs 
Sterling, to be held in trust by their Vice-Presidents^ Secretary, and 
Treasurer, and their successors in office, for the purpose of encourag- 
ing the useful Arts in Scotland. 

''The principal sum of L. 400, must be invested in the names of 
the Office-bearers above mentioned, in some public or private securi- 
ty, which shall be approved of by the Council of the Society^ ^ 

" This sum is on no account to be encroached upon ; but tlie In- 
terest arising from it is to be applied in sums of money, or medals, 
in rewarding Inventions, Improvements, or Discoveries, in the Use- 
ful Arts, which shall be primarily submitted to the Society. 

" We leave it to the discretion of the Council to determine whether 
the rewards are to be given in medals, or money, or both ; and also 
to fix upon the periods of their adjudication. But it is distinctly to 
be understood, that these prizes are to be kept separate from the 
other prizes adjudged by the Society ; that they are to be distin- 
guished by the name of the Keith Prizes, and that when they are 
given in the form of medals, the medal shall bear some inscription, 
or device, indicating the original Donor. 
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*' If the 80CIBTT OF AmT8 should^ at any future period^ be dis- 
solvedy the principal sum of L. 400 shall be re-delivered to the pre- 
sent Trustees in the event of their being both alive ', but if only one, 
or neither of them, shall then be alive, the said principal sum of L. 400 
shall be made over to the Principal, and Professors of Natural Philoso- 
phy, Chemistry, and Mathematics, in the University of Edinbui-gh, to 
be re-invested by them on good security, and the interest to be employ- 
ed in any manner which they shall think most advantageous for the 
promotion of the Useful Arts in Scotland. We are, Oentlemen, your 
most obedient and faithful Servants, 

(Signed) DAVID BEEWSTEE. 
J. KEITH." 

The Council, on the motion of Mr Allan, seconded by the Rev. 
Edward Cbaio, unanimously voted their best thanks to Mr Keith's 
Trustees for this handsome offer, which the Council agreed to ac- 
cept on the part of the Society ; and at same.time directed a suitable 
answer to be forwarded to the Trustees by the Secretary. 

At a Meeting of the Council, held on 15th May 1833, the Secre- 
tary read a copy of the answer sent by him, in name of the Council, 
to the late Mr Keith's Trustees ; of which answer the following 
is a copy : 

" To Sm David Brewster, and Dr v 
Jamks Kbith, the surviving Trus- I 
tees of the Fund left by the late l 
Alexander Keith, of Dunottar, | 
Esq., for the promotion of Science. -^ £dikburoh, 28^i April 163S. 

" Gentlemen, — I have been directed by theMembere of Council 
of the Society op Arts por Scotland, to acknowledge the re- 
ceipt of your letter of the 8th April last, in which you, as clie Tms- 
tees appointed by the late Alexander Keith, Esq. of Dunottar, 
for managing a sum of L. 1000, which lie bequeathed for the purpose 
of promoting the interest of Science and the Arts in Scotland, — 
make offer to the Society op Arts, at Whitsunday next, of the sum 
of POUR HUNDRED POUNDS Sterling, to be held in trust by their Fice- 
Presidents, Secretary and Treasurer, and their successorti in office, 
iox the purpose of encouraging the Useful Arts in Scotland ; upon 
the conditions mentioned in your letter. 

" The Council of the Society of Arts, upon the jiart of the 
Society, accept, — ^with sentiments of gratitude towards the Trustees 
of Mr Keith, and of the most respectful regards for the memory of 
that Gentleman, — the offer which has been made to them ; — and at 
the same time, beg to assure the Trustees, that they shall endeavour. 
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to the utmost of tbeir power, to fulfil and carry into effect the wishes 

and intentions of Mr Kbith and his Trustees, in the Donation which 

has heeu made to them. I have the honour to be» Oentlbmen, 

your most obedient Servant, 

(Signed) JAMES TOD, Sec"' 

The Society held its first Meeting for Session 1833-4, in the Royal 
Institution, on Wednesday the 13th November 1833, at 8 o'clock p. m. 

The following communications were laid before the Society du- 
ring the month of November :— 

Nov. 13.— 1. Models of two Machines or Presses for compresS' 
iiig Peat-Earth into Peals, By Sir Neil Menzies, Bart. Com- 
municated by the Right Hon. Sir John Sinclair, Bart. 

2. Drawing and Description of an Instrument for Cutting Coats , 
— constnicted on mathematical principles. By Mr William Smith, 
tailor, Cupar Fife. Communicated by John Govan, Esq. W. S. 
Edinburgh. 

3. Description of a new and expeditious system of laying on the 
Colours, and producing light and shade in Drawing and Painting, 
By Mr Frederick H. Berkely, Teacher of Drawing (from London), 
180, Union Street, Aberdeen. 

4. Description and Drawing of an Improved Steam-Engine for 
Lifting Water, By Mr Andrew Symington, Kettle, by Cupar Fife. 

5. Donation.— A Brief Narrative, proving the right of the late 
William S3rmington, Civil Engineer, to be considered the InvetUor 
of Steam Land^Carriage Locomotion; and also the Inventor and in^ 
troducer of Steam Navigation, Edited by Robert Bowie, London, 
published 1833. Presented by Mr Andrew Symington, Kettle, by 
Ciipar Fife. 

Nov. 27. — 1. Notice regarding the Process of Extracting the 
W^ from the Curd in making Cheese ; and description of a New 
Machine for this purpose. Communicated by John Robison, Esq. 
Sec. R. S. E., and Memb. Soc. Arts, A Model wad exhibited. 

2. Drawing and Description of a Machine for Fishing, Shooting 
on Water, or Land Travelling — ^which can Jbe propelled by Horse, 
Steam» <w Manual Labour, &c. — with tL,Ba<fk Speed Couplings se- 
curing the ifull power of the Lever at all times in going up hill. By 
Mr William Kent, Dunfermline. 

3. Drawing and Description of a Whitening Engine or Qas Beel, 
for whitening Yarn with Safety. By Mr William Kent, Dunferm- 
line. 
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4. Description and Drawing of an Improved Engine Boiler. By 
Mr Andrew Symington^ Kettle^ Fife. 

6. Donation — Specimens of Lithographic Printing. By Mr 
Samuel Leith, Lithographer^ Banff, Assoc. Soc. Arts. 

The following gentlemen were admitted Ordinary Members, viz. : — 
David QeoTfgd Sandeman, Esq. of Springland, 4, Melville Street, Edin- 

buigh. 
Robert Allan of Lauritton, Esq. banker, Edinburgh. 



STATUTES OF THE UNIVERSITY OF EDINBURGH, RELATIVE TO 
THE DEGREE OF M. D. — 1833. 

Sect* I. No one shall be admitted to the Examinations for the 
Degree of Doctor of Medicine who has not been engaged in me- 
dical study for four years, during at least six months of each, 
either in the University of Edinburgh, or in some other University 
where the Degree of M. D. is given ; unless, in addition to three 
Ann! Medici in an University, he has attended during at least six 
winter months, the Medical or Surgical Practice of a General 
Hospital, which accommodates at least eighty patients, and during 
the same period a course of Practical Anatomy ; in which case 
three years of University study will be admitted. 

Sect. IL No one shall be admitted to the examinations fra* the 
d^^ee of Doctor, who has not given sufficient evidence, — 

1. That he has studied, once at least, eadi of the following de- 
partments of Medical Science, under Professors of Medickie in this 
or in some other University, as already defined, viz— - 



Akatomy, . • 

Chemistry, * • . 

Materia Medica and Pharmacy, . . . 

Institutes or Medicine, ...... 

Practice of Medicine, 

Surgery, . . . ^ . 

Midwifery, and the Diseases peculiar to 
Women and Children, 

General Pathology, 

Practical Anatomy, (unless it has been 
attended in the year of extra-academical 
Study allowed by Sect I.), 



During Courses of 
Six Months. 
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Clinical Medicine, that is, the treatment 
of Patients in a Public Hospital, under a 
Professor of Medicine^ bj whom Lectures 
on the Cases are given, 



During a Course of 
Six Months, or 
two Courses of 
Three Months. 



Clinical SuneEitT, | 

Medical JuRisPBUDENCE, I During Courses 

Botany, > of at least Three 

Natural HisTOBT*, including Zoology, | Months. 

2, That in each year of his Academical Studies in Medicine, he 
has attended at least two of the Six Months' Courses of Lectures 
above specified, or one of lliese and two of the Three Months' 
Courses. 

3. That, besides the Course of dinical Medicine already pre- 
scribed, he has attended, for at least six months of another year, 
the Medical or Surgical Practice of a General Hospital, either at 
Edinburgh or elsewhere, which accommodates not fewer than eighty 



4. That he has attended for at least six months, by Apprentice- 
ship or otherwise, the Art of Compounding and Dbpensbg Drugs 
at the Laboratory of an Hospital, Dispensary, Member of a Surgi- 
cal College or Faculty, Licentiate of the London or Dublin Sodety 
of Apothecaries, or a professional Chemist and Druggist. 

5. That he has attended for at least six months, by Apprentice- 
ship or otherwise, the Out-Practice of an Hospital, or the Practice 
of a Dispensary, or that of a Physician, Surgeon, or Member of the 
London or Dublin Society of Apothecaries. 

Sect. ITI. No one shall obtain the degree of Doctor who has not 
studied, in the manner already prescribed, for at least one year pre- 
vious to hb Graduation, in the University of Edinburgh. 

Sect. IV. Every Candidate for the degree in Medicine, must de- 
liver, before the 24th of March, of the year in which he proposes 
to* graduate, to the Dean of the Faculty of Medicine, — 

Firsty A Declaration, in his own handwriting, that he is twenty- 
one years of age, or will be so before the day of. Graduation ; and 
that he will not be then under articles of apprenticeshap to any 
Surgeon or other master. 

• A Five Months' Course of Naiurai History is given in winter, and one of 
three months in summer, either of which qualify for a degree in Medicine-— 
Edit. 
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SOX statutes of the University of Edinburgh, 

Secondlyy A statement of his studies, as well in Literatnre and 
Philosophy as in Medicine, accompanied with proper Certificates. 

Tkirdfyy A Medical Dissertation composed by himself, in Latin 
or English ; to be pemsed by a Professor, and sobjeot to his ap- 
provaL 

Sect. V. Before a Candidate be examined in Medicine, the Me- 
dical Faculty shfdl ascertain, by examination, that he possesses a 
competent knowledge of the Latin language. 

Sect. VL If the Faculty be satisfied on this point, they shall pro- 
ceed to exaaiine him, either viva voce, or in writii^ ; firsts on Ana- 
tomy, Chemistry, Botany, Institutes of Medicine, and Natural His- 
tory bearing chiefly on Zoology; and> secondly ^ on Materia Medica, 
Pathology, Practice of Medicine, Surgery, Midwifery, and Medical 
JurisjMiiden«e. 

'Sect. VIL Students who profess themselves ready to submit to 
an Examination on the first division of these subjects, at the end 
ai the third year of their studies, shall be admitted to it at that 
time. 

Sect. VIIL If any one, at these private examinations, be found 
unqualified for the Degree, he must study for another year two of 
the subjects prescribed in Section II., under Professors of Medidne, 
in this mr in some other University, as above defined, before he 
can be admitted to another examination. 

Sect. IX. Should he be approved of, he will be allowed, but 
not required, to print his Thesis ; and, if printed, forty copies of 
it must be delivered before the 25th day of July to the Dean of 
the Medical Faculty. 

Sect. X. If the Candidate have satisfied the Medical Faculty, 
the Dean shall lay the proceedings before the Senatus Academicus, 
by whose authority the Candidate shall be summoned, on the 3 1st 
of July, to defend his Thesis ; and, finally, if the Senate think fit, 
he shall be admitted, on the first lawful day of August, to the De- 
gree of Doctor. 

Sect. XI. The Senatus Academicus, on the day hwe appointed, 
iihall assemble at Ten o'clock a. m. for the purpose of conferring 
the Degree ; and no Candidate, unless a sufficient reason be assigned, 
shall absent himself, on pain of being refused his Degree for that 
year. 

Sect. XII. Candidates for Graduation shall be required to pro- 
duce evidence of their having conformed to those Regulations 
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which were in force at the time they commenced their Medical 
Studies in a University ♦. 

JAMES SYME, 

Professor of Clinical Surgery, 

Dean of the Faculty of Medicine. 

W. HAMILTON, 

Seeretary to the Senatus Academicus. 



* Candidates who commenced their University studies before 1825 will be 
exempted from the fourth year o(f attendance (Sect. I.), from the additional 
Hospital attendance (Sect II. art 8.), from the necessity of a year's study 
in Edinbuijgh (Sect III.) and from any attendance on 

Clinical Suigery, Practical Anatomy, 

Medical Jurisprudence, Pathology, and 

Natural History^ Surgery distinct from 
Military Surgery, ^atomy. ' 

Those who commenced between 18S5 and 1881 will be exempted from at- 
tendance on General Pathology, and also on Suigery distinct from Anatomy. 

Those who commenced between 1825 and 1833 will be required to attend 
only two of the following classes, vific 

Clinical Surgery, Military Surgery, 

Medical Jurisprudence, Practical Anatomy. 

Natural History +, 

And those who commenced before 1833 will be exempted from the attend- 
ance specified in Sect II. Art 4. and 5. 

N. B, — ^The attendance on Midwifery in an University (Sect II. Art 1.) 
is required of all Candidates. 

f The Army Medical Board requires, besides the usual Medical classes, 
an attendance on — 

Natural History, . . . Three Months. 
Botanyy • • • • Three Months* 
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LIST OF PATENTS GRANTED AT EDINBURGH FROM 24tH JUNE 

TO 27th august 1833. 

I83S. 

June 24. To Thomas Howard, of Copthall Court, in the dtj of Londcm, 
merchant, for an invention of ^ improyements on his invention 
denominated the Vapour Engine, and the application of a part or 
parts thereof with certain additions or improvements on steam 
engines.** 

July 17* To John Hombj Maw, of Aldermanburj, in the dtj of London, 
surreal instrument-maker, for the invention of ^ an improved i^ 
paratus for injecting enemata.** 
30. To William Henson, of the city of Worcester, lace manu&cturer, 
for an invention of ** certain improvements in machinery for ma« 
nufiusturing bobbin-net lace.** 

Aug. 2. To John Scott Eussell, M.A., of No. a Stafford Street, Edinburgh, 
for an invention of '' certain improvements in Uie construction of 
vessels for si4|dmng the pressure <^ fluids, and in the boilers and 
machinery of steam engines, and in the manner of their implica- 
tion to locomotive purposes." 
27. To Thomas Wrigley, of Bridge Hall MiUs, near Bury, in the 
county of Lancaster, paper-maker, fbr an invention of ^ an im- 
proved pulp strainer, to be used in making paper.** 
To William Henry James, of Birmingham, civil engineer, for an 
invention of <' certain improvements in the construction of steam 
carriages, and the apparatus for propelling the same, a part of 
which improvements is applicable to other purposes.** 
To George Beale Brown, of New Broad Street, in the city of Lon- 
don, merchant, for an invention in consequoace of a communica" 
tion made to him by a foreigner residing abroad,- of '< certain im- 
provements in machinery for making or manu&cturing pins of 
the kind which are commonly used for &8tening wearing appareL** 



Mr Amotts communication on Indian Plants^ we regret^ did not 
reach us in time. Colonel Silvertop^s Spain in next Number; 
also various notices ofBooksy Sfc. 
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ON THE THERMOMETRICAL STATE OF THE TERRESTRIAL GLOBE. 

By M: Arjgo. 

Is there any variation in the thermometrical state of the globe 
in the long succession of ages ? Do these changes, affect the 
whole and entire mass of the globe ; or, are they confined to its 
surface only? lii either alternative, is there proof that the 
changes of temperature have been appreciable, within the period 
to which the records of history extends ? 

There are few inquiries which, for a considerable number of 
years^^have more largely engaged the successful study of philo- 
sophers and geometricians than the above. They closdy con* 
nect themselves with the future history of our race. They 
lead to plausible explanations of a great number of singular 
geological phenomena. They most naturally, therefore, attract 
attention. The last of them, concerning the change of climate, 
has at no cUstant period received much conaderation, and this is 
the problem which, on the present occasion, we would desire to 
solve ; at all events, to investigate, in all its bearings. Our ob- 
ject then will be, to present a sketch, as complete and elemen-> 
tary as possible, of the results which science has recorded up 
to the present time. 

VOL. XVI. NO. XXXII. APRIL 1834. P 
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LAiihe(nip{nrf all MnpSfihe Earth vxuprebabfyincandese^ 
and wen. now contains a large portion (f its primiiwe heat. 

We diall have made a first step towards the demonstration of 
these two fundamental propontions, if we succeed in discovering 
whether, at the commencement, the globe were in a fluid or in a 
solid state. 

If it had been solid when it began its rotatory motion, it would 
have retained the form it then possessed, in spite of its rotation ; 
on the other supposition, it would have been the contrary. A 
fluid mass, in the end, necessarily assumes a figure of equilibrium, 
corresponding to the various forces to which it is subjected ; or 
theory demonstrates that such a mass, at firat homc^neous, 
must become flattened in the line of the axis of rotation, and 
bulge out at the equator ; it gives the difference of the length 
of the two diameters ; it shews that in the final state of equiii- 
Itfium, the general figure of the mass is that of an ellipsoid ; it 
also exhibits the modifications which may result, in phyincal hy* 
potheses the most nearly allied, from a want of homogenousness 
in the liquid strata. Now, all the results of this calculatk>n, 
whether we regard them in the general, or individually, agree in a 
most wonderful manner with the numerous measurements of the 
earth which have been made in either hemisphere. This result 
cannot, l^^ possibility, be the effect of chance. 

IL The Earth, thmiy ufos at OM Om^JhM. 

We must endeavour, then, to discover the cause of this original 
fluidity. It has just been stated that thb cause was jEre ; but 
much is wanting ere uiuuiimity be obtained on the point The 
Neptunists will admit nothing but an aqueous fluidity. Acootd^ 
ing to them, every terrestrial matter, however distinct in its pro* 
perties, was originally dissolved in a menstruum ; and the solid 
frame- work of the globe is fprmed by deposition or precipitation. 
The PhUonists, on tlie other hand, wholly reject the idea of so^- 
lution. According to them, the ori^nal fluidity of the consti- 
tuent principles of the globe, was the result of an exceedingly 
high temperature ; and the Surface has become solid by refri^ge^ 
ration. 

The two schools, or sects we may rather call them, such has 
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been their mutual ire, have attended with arguments but little 
decisive, taken from the phewHnena of geology ; but which have 
left the n^d inquirer in suspense. The true mode of termina- 
ting this debate, evidently was to examine if there existed in the 
interior of the earth, any circumstances which gave certain signs 
of theori^nal heat invoked by the IHutonists. To this import- 
ant prd}lem, naturalists and geometricians have succeeded, by 
imited efforts, in finding a satisfactory solution. 

In every part of the globe, oa descending to a certain depth, the 
thermometer ceases to exhibit either a diurnal or an annuid variff- 
tion. It invariably indicates the same d^ree, and the same frac* 
tjon of a degree, during all the year, and during a succession of 
years. Such is the fact; and now, what is the theory ? Let us sup- 
pose for a moment that the earth had received all its heat from the 
Bun, then the calculation, on this hypothesis^ would teach us, 
1st, that at a certain d^th the temperature would be invariable ; 
and, ^, that this solar temperature of the interior of the globe 
would change with the latitude. On these two points theory and 
observation agree. But, accorcUng to this theory, it must more*- 
over be added, that in each climate, the invariaUe temperature 
of the strata should be the same at all depths, so long at least, 
as we do not descend to a very great extent, relatively to the 
earth's diameter. But every one knows that this is not the case* 
Observations made in a vast multitude of mines, and others made 
on the temperature of the water issuing from a great number of 
springs at different depths, agree in giving an increase of nearly 
2° Fahr. for every sixty or ninety feet of descent When a hy- 
pothesis leads to a result so completely in opposition to the &cts, 
it is false, and ought unhesitatingly to be rejected. Thus, it is 
contrary to the truth, that the phenomena of the temp^ature of 
the successive strata of the earth, can be attributed to the sole ac- 
tion of the solar rays. 

The solar action being thus rejected, the cause of the regular 
increase of caloric, observed universally, as we penetrate into 
the interior of the globe, can only be referred to an original heat 
belonging to the earth itself. The eart^ ^ the Flutonists will 
have it, and Descartes and Leibnitz before thetn, the one as 
well as the others,— the earth, it must needs be avowed, even 
without any demonstrative proof, is now become expressly, an 

p2 
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incrusted star, whose high temperature may be boldly invoked^ 
whenever the explanation of geological phenomena shall require 
it! 

IIL Is there cmy means qfdetermimngfar haw many centuries the 
Earth has been cooUng down f 

In the mathematical theory of heat» there are many results 
which the present state of science allows us to pursue to their 
numerical applications. On the other hand, there are problems, 
whose solution have as yet been expressed only by general ana*- 
lytic formulae. Among these latter there is a formula, which is 
intended to estimate the value of the cooling of the globe during 
the period of a hundred years, and in which the number of 
centuries since the commencement of the cooling process bears 
a prominent part, assuming withal, that at this epoch a uniform 
temperature had pervaded the whole mass. 

If the number of centuries were given, we could, from this for- 
mula, deduce the numerical value of the globe^s loss of heat 
every hundred years ; and inversely, from the quantity of the 
centenary refrigeration, when once known, we might, without 
difficulty, calculate the epoch at which refrigeration commenced. 
The question, then, so keenly disputed, concerning the antiquity 
of our globe, comprehending its period of incandescence, is thus 
brought to the determination of a thermometrical variation ; 
which, moreover, on account of its extreme minuteness, must 
still be reserved for ages to come! 

IV. In two thousand yearSf the general temperature cf Ae mass rf 
the Earth has not varied the tenth part cf a degree. The 
demonstration of Ms proposition is derived from the orbit of ^ 
moon. 

We have already admitted that the earth was at one time in- 
candescent, and that its solid covering has been formed by re- 
frigeration. It has moreover been proved that its heat, even at 
moderate depths, is still enormous. From this last circumstance, 
it follows that it must be still cooling. The only doubt that can 
be entertained is as to the extent. As, then, the titie of this 
chapter indicates, we deduce, from the path of the moon, the 
proof, that in SOOO years, the mean temperature of the earth — 
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this temperature considered in the mass, and not at the sur- 
face only, has not varied a hundredth part of a degree ! 

Irrespecdve of the vast importance of this result, we have 
thought that curibsity would not be a little excited, in learning 
how these two phenomena, apparently so distinct,-— how the heat 
. of the earth, and the movement of a star, <x>uld mutually sub- 
serve to a counter reckoning of their phenomena. But to make 
this apparent, is an important object in the subsequent remarks. 
It is also hoped and anticipated, that we may be able to present 
an exact epitome of this difficult question to our readers, with- 
out the aid of any abstruse calculations. 

Let us suppose then, that to each of the spokes of a common 
wheel, such, for example, as that used in grinding, some heavy 
body should be accurately fitted. Let us also suppose, that 
these weights could easily glide along the spokes, in such a man- 
ner that they might readily fcnrm a junction, whether it were 
near the axis of rotation, or towards the outer circumference of 
the wheel, or in any intermediate point. 

With a correct notion of this apparatus, we can easily conceive 
that all the moving weights or masses, are placed, first near to 
the axle, and we may inquire what force, applied to the handle, 
will be necessary to give to the wheel the velocity of a revolu- 
tion in a second. 

After this first experiment, let us move along each spoke, from 
the centre to the circumference, the weight which is attached to it. 
After this, the wheel will weigh neither more nor less than it did 
before ; and yet to make it again move round with the velocity 
of a revolution in a second, will require a much greater force. ' 

After having a correct apprehension of the apparatus in these 
two conditions, it is scarcely possible that any one can question 
the accuracy of the result above alluded to. At all events, the 
simplest experiments can easily verify its truth. 

Since then, for the revolving of a wheel of a given weight with 
a certain velocity, a force is required, greater in proportion as the 
elements of which the total weight is composed are removed from 
the centre, it is evident, for it is only the same result difierently 
expressed, that, under the action of a determinate force, the mo- 
tion of the wheel will become slower in proportion as the diffe- 
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KDt pans of the mass shall elongate themselves fixxn the axis Of 
rotation* 

There are few who do not know that heat dilates all knowft bo- 
dies, and that ookl contracts them. The more then, that the 
wheel, of which we have been speaking, is heated, the more will 
it enlarge and extend itself ; that b to say, the more will the ma- 
terial particles of which it b composed, doagate themsdvet firom 
the centre of rotation. The contrary cfifect wHl manifest itself 
during the decrease of the temperature. It folbws then, that 
under the action of the same force, a given wheel will revdve so 
much the more rapidly as it becomes colder, and so much the 
more riowly as it becomes hotter« 

In machines intended for exact measurements, as for example 
in watches, the difference of the rate arising from the change in 
the dimensions of the wheel, consequent upon the natural varia^ 
tions of the atmo^heric temperature, are so great, that th^ 
must needs be remedied. 

The moving power of all watdies is a steel-sprii^ rolled upon 
itsdf, which incessantly acts upon the vrhole system of indented 
wheels, of which the watch is composed. It is to be observed, 
however, that these wheeb have not an even continued motion ; 
it b somethnes interrupted; the stopping of the secondsJiand upon 
each of the division? of the dial plate, shews this. Well then, the 
iolerval which elapses between two of these consecutive stops, 
and consequently the duration of the second as told by the watch, 
(and on thb depends the duration of the minutes and hours) is 
regulated by the time which a metallic wheel, called the balance 
wheel, occupies m makii^ « turn Qpon itself. If the principles 
«bove laid down be true, then we may deduce firom them, sup- 
posing the watdi r^ulated to the ordinary temperature, that by 
heat the balance-wheel becoming larger, will oscillate rioiper,— ^ 
•that the second will be too long,*-that the watch will get slow. 
By cold, on the other hand, the balance-wheel will go too ra- 
pidly, it will stop the wheel-work at intervals too near each other, 
the seconds will be too short, and the watdi will go too fast. 

Tliese diffisrent results are confirmed by experience. Those 
•watches in whidi no remedy is applied to the defects of the 
balance-wheel, by the help of an arrangement, the description 
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of wbieb vouid be migplaced here, go too 9I0W m summw, and 
too quick in winter. 

These details which we have been just perusing, would have 
beem wholly superfluous, had we not imposed upon ourselves 
the rule to make no use, in this place, of the prindples of me- 
chanical reasoning, without having previously i^wn how we 
could experimentally establish its correctness. 

Whatever has hitherto been said concerning a flat wheel, msy 
evidently be applied, word for word, to any body, of any other 
%ure. 

For example, let us conceive to ourselves a qpha« having a 
rotatory motion upon itself, in virtue of some original impulse. 
If its dimensioas increase, its rate of rotati<»i will dimini^ ; the 
^^^cre will occupy a longer time in making a complete revolu- 
tion. On the Qontrary, if the sphere ccmtracts, its velocity will 
increase ; it will require less time ibr eadi revolution. 

Our ^obe, then, what else is it than a sphere suspended in 
spsce, and daily revolving upon its centre, in virtue of an origi- 
nal impulse ? It follows, then, diat if its bulk be augmented, it 
oi^bt, from day to day, to tmm more dowly upon itself; and 
if its dze be diminished, its movement should be accelerated. 

The materials of which the earth is composed dilate by heat, 
and 03ntract by cold. Those who think that the earth is cool- 
ing, by this very sentiment admit that its radius is dimlniidiing 
•^that its volume is beconui^ smaller and smaller. But we 
have just seen that the size cannot dimii^sh wkhout the rapidity 
of rotation being incieased The question, then, whether the 
earth, SQOO years ago, was at the same temperature that it is in 
1834, resolves itself into this. Did the earth make a Devolution 
SOOO y€^u:8 1^0, in precisely the same time as it does now? 

Under the fcnrmer form, the question seems imperiously to re- 
quire thermometrical results, of which the ancients had no idea. 
But, in the latter, we shall And, in the observations tiiey have 
bequeathed us, the means of knowing if the duration of the 
earth*** rotation is still the same. 

What, in truth, is the duration of this rotation ? It is no- 
thing else than a certain spckce of time, which astronomers used 
in anuent times, as they still do in our own : it is, in a word, 
what they called the Hdereal dm/. Iliat tiiere may be no doubt 
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on the subject, it maj be aatisfiwtory to emnrine bow tbisndereai 
day is determined. 

In every observatory there is a wall, carefully built and fi- 
nished, or something equivalent, extending with the greatest 
accuracy from south to north. The astronomer who wishes 
to see if his pendulum is regulated by ndereal time, notes, widi 
all possible precisi(»i, the mcnnent when a star is seen akmg the 
length of the walL The next day he repeaU the observation 
upon the^ same star. If twenty-four hours, neither more nor 
less, have elapsed between the first and second observation, tb^ 
pendulum is regulated. It is going too fSsst or too slow, when, 
between the two transits of the star in the line of the wall, the 
hands have marked more or less than twenty-four hours *. 

The ancients must have r^arded the udereal day as the mea- 
sure, in time, of the rotation of the celestial sphere, because 
they believed that the earth was immoveable. The modems 
have demonstrated that the earth revolyes; and.haice, that 
when the star appears to place itself in the line of the meridian 
wall, it is in reality the wiJl which comes to meet the star. They 
were theref(»:e inevitably led to see, in the sidereal day, the du- 
ration of the rotation of our globe. 

We have thus brought the question of temperature, which we 
wish to solve, to a problem of the measure of time, because the 
ancients were not acquainted with the thermometer. Will any 
one ask, what has been gained by this substitution, sedng that 
the ancients no more possessed pendulums ; or, at all events, 
none of them have come down to our times ? True : but we 

* Respecting a pendulum r^^ulated according to sidereal time, it ought to 
be noted, that such a pendulum, indicating that exactly twentj-four hours 
have elapsed between the two consecutive transits of a star bj the meridian 
wall^ would indicate 24^ 3' 56" during the solar day <^ mean time in common 
use. But this difference may be easily explained. Let it be supposed that 
the sun and a certain star are in the same r^on of the heaven ; that is to 
say, let it be admitted, that, as on this day, the two luminaries pass at the 
same moment the line of the meridian walL To-morrow, on the return of 
the star-; in other words, when the sidereal day shall have been finished, the 
sun will no longer be in the same position as with the star, it will be more to 
the east ; it will not arrive at the line of the wall, till after all the points of 
the arc by which it is removed, shall have passed the meridian. Now, the 
time required for the arc of the sun, so displaced, during a day, wholly to tra- 
verse the meridian, is according to it9 mean value, 3' and 66'^ 
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go on to shew, that for the determination of what has been the 
duration of the sidereal day for 2000 years, we have proofs 
infinitely supericn* to antique machines, whose correspoiklence 
^d identity might be contested ; and besides, that unless this 
duration were the same, the years must inevitably have become 
shorter. 

The moon is iiot immoveable in space. Shie moves from west 
to east. It is from west to east that we see her succesi^vely 
traverse all the constellations of the zodiac. 

The moon's movements have, in all times, attracted the espe- 
dal attention of mankind; and they have been peculiarly soli« 
dtous to measure its velocity. But the measure of velocity im- 
plies the choice of an unit of time ; and it will be readily ad- 
mitted that this unit of time has been the sidereal day. 

That the choice of the sidereal day as the unit of time, diould 
furnish no objection in the problem concerning the velocity of 
the moon, it is necessary that the duration of this day, or, what 
is the same thing, it is necessary that the duration of the rota- 
tion of the earth, should be independent of the velocity of our 
satellite. But it is manifest that this independence exists. Even 
should the earth, on a sudden, cease to rotate upon its axis, the 
moon would nevertheless continue to traverse the constellations 
of the zodiac, as she at present does. 

The Alexandrian school has left us observations, from which 
we can deduce, with the greatest accuracy, what, 2000 years 
ago, was the mean course which the moon ran during a sidereal 
day. The astronomy of the Arabians supplies us with elements 
for the determination of the same point, for the time of the 
Caliphs. And there is not a single catalogue of modem obser- 
vations, where we do not find, for the present epoch, the value 
of the mean course of this moon during the duration of the side- 
real day. 

Well then, it happens that the arc described in a sidereal day 
by our satellite, proves to be exactly the same, whether we cal- 
culate by the Grecian observations, or by the Arabian, or by 
those of our own day ♦. 

* It is true that if we take the rou^ observations, the arcs described bj 
the moon at the three distinct epochs, the Grecian, Arabian, and Modem, 
will not be equaL Since the time of the Clialdeans, the velocity of the moon 
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And this unportant result camprehends die solutioii of the 
question before us. Few words wiH be required to prove diis. 

The Akxandrian astronom j cfetanined, by direet obsenra- 
tions, the duration of iU sidereal daj, or of tke rotation of the 
earth. It aUowed the moon to progre ss exaetf y throughout this 
time, and noted the arc which it had run. The Aralnan astro- 
nomers proceeded tn exactly the same manner, and such pre- 
cisely is the method still followed by ourselves. Thus eadi as- 
sumed the sidereal day of his own epoch. But since the moon, 
as we hav« seen, always moves widi the same velodty, the pro- 
gress which she makes must depend scdely upon the duration isi 
the time during wfaidi she pursues her course. If die ndereal 
dj^, at die time of Hippaiacus, had been longer than it now is, 
the Greek astronomer would have observed the moon during a 
hmger time than modem observers ; the diurnal displacement 
of this luminary would have been greaiter than it now is ; and 
its velocity would have appeared to us to have diminished. But 
the arc described in a day, is of precisely the same extent at all 
the epochs ; therefore, including the most ancient observations, 
the word sideretd day has invariably de»gnated the same equal 
space of time ; and dierefore (as the sidereal day and the dura, 
tion of the earth^s rotation are qrnonymous), during 2000 years 
the velocity of the rotadon of our globe has conrinued the same ; 
and, therefore, its volume is not changed ; and, therefcnre, final- 

lu8,inreaH<79been<:ooti«ud]7iiicrattslDg; but tUs increase k«f die nature 
that, la astronomj, is deaoaiinated a pertu/rboAm, It depends on a dinmm- 
ti(m m the eccentricity of the ellipse which the earth annually takes round 
the sun. When this eccentricity, which hitherto has been diminishing shall 
come to increase, the velocity of the moon will by degrees diminish, just as it 
has hitherto increased, and tiius it will fdtematively continue. The tmifor. 
mity of the yelodfy then, announced above, is fiiund only after oorrectiBg the 
lunar observations, in relation to the perfurhatkm which the movement of the 
trandaium of the earth induces in the movements. 

When it was recently said that the movement of the moon was independ- 
ent of the movement of the earth, it is to be observed that this has reference 
only to our movement of rotaitlon* If this remai^ was not suppBed hi tUs 
places it might be supposed there was a contradictien, which, however, does 
net exist. 

It may also be noted, that to Li^lace bdcogs the merit of all these disco, 
veries upon the moon*s motion, and of their application to the Inquiry of the 
iAvariability of the day, and of the temperature of the earth. 
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ly, the teraperatitre, ivfakh could not undergo variations unless 
die earth^s volume had corresponded to it, has remained sta- 
tionary. 

These deductions are all most simple, and it is to be hoped 
•they will be apprehended without difficulty. It sdll remains diat 
we should express, by numbers, the accuracy to which, by pur^ 
suing diis theory, we may reach. 

Let us -suppose tbat the mean tem per a ture of each one of the 
radii of the terrestrial gk>be had, in SOOO years, diminished V 
(centigrade). Let im assume glass as a standard for the mea** 
sure of the general -dilatabifity of the materials of which the 
earth is compoKd, We ^U find this is nearly 1 1^9^7(9 ^ * 
dqiree. This cfiminution of 1^ of temperature for each radkis, 
would yirid xn^^JiTiTi ^ diminution in the dimensions of the 
sphere. But, at the beginning of this article, it was shewn how 
this (fiminuUon of the diameter must be followed by an increase 
of the velocity, and the principles of mechanics permit us to go 
even farther: they teach us, that for every jji^jfj^ji of diminu- 
tion in the dimen^ons of the sphere, there should be a corres- 
ponding acceleration of y ^ J 5 ^ in the velocity. The sidereal day, 
then, should have falkn short of 86,400* (the number of seconds 
of which it is composed), by 'M b^ing divided by 50,000*, that 
is, by l^'^''. But the observations of the moon^s movements 
prove, that, since the time of Hipparcus, the sidereal day has not 
varied even ^jj^ of 1**, a quantity 170 dmes less than l^^. 

* Pethaps there might be incredulity as to this astonisliing accuracy, if we 
were to saj nothing of the methods by whidi it is reached. Suppose, tiiat to 
satisfy ourselves of the inTariability of ^e Cereal day, we tAe at each epoch, 
as a standard, tlie course wMdi the moon pursues during a Hngfo vn» of these 
days, and that wMdi a single dttrect observation can sopply. To what d^^ree of 
accuracy can we thus aniye ? By using the best instruments which modem 
astronomers employ, tiie arc described by the moon in d sidereal day, could be 
measured almost to a second of a degree. The moon could not traverse the 
second of a degree in less than two seconds <^ sidereal time. Accordingly, 
If there be an error, for example, in excess, in the determination of the lunar 
movement of 1'', it is as if we made the ride^eal day too long by 2^ of time^ 
Which is very fior from the accuracy assumed in the text Let us remail:, 
then, that it is not from the observations of a dngle day, tiiat we deduce the 

diurnal movement of the moon. 

ff 

Suppose now, then, that we measure the arc described by the same lumi- 
nary in tm daps. This arc will be ten times longer than that which corres- 
ponded to a shigle day ; but the uncertainty of the expetiraental conclu^n, 
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The change of temperature which we have just supposed in the 
terrestrial radius, was therefore 170 times greater than it is pos- 
sible to admit, according to the observations of the duration of 
the sidereal day ; and hence, in 2000 years, the mean tempera- 
ture of the general mass of the earth has not varied ^ ^^^ of a de- 
gree of the centigrade thermometer. 

We should add much, indeed, to the result of the uncertainty 
which yet remains concerning the dilatability of the materials 
whidi compose the globe, by multiplying it by 10, or, that we 
may have an even number, by 17. This would extend it to 
the 10th (^ji) of a degree, beyond which the mean temperature 
of the globe (the globe being always regarded in the mass, that 
is to say, both the exterior and the interior bang comprehend- 
ed) has assuredly not varied in the space of 2000 years. 

V. Does the origmcU heat of the gkbe^ sHU so apparent at a certam 
depths contribute^ in a marked manner, to the actual temperature 
of the surface*^ 

Marian, Bu£Pon, and Bailly, so far as France is concerned, 
estimated the heat which escaped from the interior of the earth 
at 29 times in summer, and 400 times in winter, the quantity 
that reached us from the sun. According to this view, the lu- 
minary which enlightens us would contribute but a very small 
share of that heat of which we feel the happy influence. 

"This idea has been developed, with much eloquence, in the 
Mhnoires deTAcadimiey in a paper upon YA^ Natural Epochs 

will still be a simple second. In truth, it relates ofcly either to the details gone 
through at the point of departure, or to those at the point of arrivaL Every 
one, then, can comprehend that these operations must be identically the same 
at the two extremities of an arc, whatsoever be its length. When, to get 
the diurnal arc, we divide by 10, the corresponding arc of 10 days, this division 
will diminish the error in the whole arc in the ratio of 10 to 1 ; this error, 
therefore, will not be more than the ^ of a second of a d^pree, conespcmding 
to yV <^^A second of time. 

Finally, if we measure the lunar arc described in 200 days, when we come 
to divide this total arc, which includes a great number of circumferences by 
200, thus to procure the diurnal arc, corresponding to the medium of the in- 
terval of 200 days, the«only doubtful second by which this whole arc will be 
affected, will become in the diurnal arc a 200th of a second of a d^ree, corres- 
ponding to a hundredth of a second of time. 

These explications must suffice in elucidation of the astonishing accuracy 
assumed in the text. 
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by BuflFon, and in Baill/s Letters to Voltaire upon the origin of 
Science, and upon the Atlantis ; but the ingenious romance, to 
which it served as a basis, has been dissipated as a phantom be- 
fore the severity of mathematical calculations. Fourier liaving 
discovered that the excess of the total temperature of the surface 
of the earth, over that which resulted from the sole action of 
the solar rays, has a necessary and determinate relation to the 
increase of temperatures at different depths, has been able to 
deduce from the experimental value of their increments, a nu- 
merical determination of the excess in dispute ; that is to say, 
of the th^mometrical effect which the central heat produces 
on the surface ; but, instead of the large numbers given by Ma- 
rian, Bailly, and Buffon, what, will it be supposed, is that given 
by the learned Secretary of the Academy ? why, the thirtieth 
part of a degree ! 

The surface of the globe then, which, at the ori^n of things, 
was probably incandescent, has, in the course of ages^ cooled 
down to such an extent, as scarcely to preserve a sensible trace 
of its primitive temperature. It is nevertheless true, that, at 
certain depths, the original heat is still prodigious. The lapse 
of time will probably lead to great changes in the interior tem- 
peratures ; but, at the surface (and the phenomena here are the 
only ones which can affect or compromise the existence of living 
bdngs), all the changes are reduced to almost the one-thirtieth 
qf a degree. The. frightful congelation of Jhe globe, then, the 
date of which was fixed by Buffon, to the time when the inte- 
rior heat should be wholly dissipated, is nothing more than an 
idle dream* 

VI. Is ike temperature of ceksiial space variable 9 And can this tem^ 
percUure become the cause of changes in terrestrial climates 9 

Fourier has, within these few years, introduced into the theory 
of climates a consideration which had hitherto been entirely ne- 
glected, and of which naturalists, at least, have made no explicit 
mention. He has given a prominency to the part which the 
temperature of these celestial spaces, in which the planetary 
movements are effected, ought to play ; in which, in particular, 
the earth annually describes its vast orbit around the sun. 

In regarding mountains, even under the equator, covered 
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with perpetuid snows, and abo the nfid ^Uimnntion of the tenw. 
pemture of the atmosphere, as observed by aax>naut8 in their 
ascents, meteorologists had imagined, that in those regions 
whence the extreme rarity of the air will ever ^xdude man, in 
those beycmd the atmosphere eqpedally, there must ever reign 
immeasurable cold. It was not only by hundreds but by thou- 
sttids of degrees, that they had underti&en to measure it. But 
all this was most foolish exi^geration. The hundreds and the 
thousands of degrees have descended, under the striet examina- 
timi of Fourier, to some 50*^ or 60^ cent. dO*' or 60P cent, be- 
low zero is the temperature of those spaces in whidi the earth 
revolves from year to year; and such is the d/tgree that the ther* 
mometer would indicate in the whole r^;ion occupied by our 
system, if the «un «id the planets which accompany it were to 
cease to be. 

Fourier has arrived at this conclunon, whilst he was inquir- 
ing what phenomena would be observed if the earth were placed 
in a space deprived of all heat. According to this hypothesis, 
he remarks, that the Polar Regions would be subjected to an ex* 
tent of cold mudi greater dhan actual observation indicates. 
The alternating of day and night would produce most sudden 
effects, and of vast inte^nsity, &c. &c. 

It is most dearable, that the memoir in which the learned Se- 
cretary of the Academy must have recorded the proofs of these 
important propositions, should not be bst, and that it should be 
speedily presented to the public 

The heat of celestial s^oes^, whatsoever may be its intensity, 
b probably owing to the radiation from all the bodies in the 
universe whose light reaches us. Many of these bodies have 
disappeared ; others only present not unequivocal marks of fad- 
ing ; others, again, increase in splendour ; but these are the rare 
exceptions. But as the total number of sci^rs and nebulae, that 
are visible with the aid of telescopes, certainly surpasses many 
thousands of millions, we have every reason to believe that, from 
this side at least, the inhabitants of the terrestrial globe have no 
serious alt^ation of climate to apprehend. 

* Let no one be surprised at the use of the term Am^, in speaking of dO"* or 

60* cent, below zero. This is no more than the temperature that Captain Parry 

. and FranVUn have weathered in their voyages to the Pohir Regions; and 
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VIL Cam 0^varkakmewkich certain aeiroMnmcal 
go, sendMi^ medify terreetrial dmatea 9 

There is iipon the globe but a single region, where, allowance 
being made for the atmospherical refractions, the days and nights 
have at all times an equal duration. This region bears the 
name of the terrestrial equator. 

Everywhere else esccept in the terrestrial equator, the days 
and nights have in general unequal lengths. At Paris, for ex- 
ample, on the Slst of June, the day consists of sixteen hours, 
and the night bf eight. On the 21st of December, on the con- 
trary, the day consists bf right, and the night of sixteen. The 
aOth and 21st of March, and the 22d and 23d of September, 
are the only epochs, when there, the days and nights consist 
exactly of the same number of hours. The latter dates (the 
20th of march, and the 22d of September) have this peculiarity, 
that then there is in all places of the earth, from pole to pole, 
and from east to west, a perfect^ equality between the time of 
the sun^ presence above the horizon, and below it 

It is not necessary that we should minutely have studied the 
difficult question of terrestrial temperatures, that we may in 
general comprehend that, under all latitudes, the epoch of long 
days and short nights shall prove a time of high temperature ; 
and of long nights and short days, on the contrary, of low tem- 
perature; that, in short, the thermometric extremes shall in 
every place have an intimate and necessary connexion with days 
of a long and of a shOTt duration. Every cause which reduces 
this difR^rence will make the summers and the winters less 
unlike. It is not altogether so evident, that from the same 
cause will result a change in the mean temperatures ; but a cer- 
tain equalization of seasons will so clearly ensue, and will be so 
capable of every where modifying the phenomena of vegetation, 
that it would be useless to examine, whether, since the records 
of history, this equalization be the result of a change of the 
form and of the position of the solar orbit. 

A circle which makes the entire drcuit of the heaven, and 

this is no sligbt effect of heat, when compared to the hundreds and the thou- 
sands of d^ees of cold which probably prevail in the space uninfluenced by 
hat cause with which M. Fourier is engaged. 
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which is called the celestial equator, separates the northern 
from the southern oonstdlations. The nearer a constellation is 
to the southern pole the shorter, with us, is the time which 
elapses between its riang and its setting. The contrary hap- 
pens in the opposite hemisphere : the constellations included in 
it, show themselves above our horizon a number of hours greater 
as they approximate the north. Lastly, the intermedia^ con- 
stellations, those which traverse the equator, are visible twelve 
successive hours, and disafq)ear during the twdve following. 

The sun in its apparent annual course, is found during ax 
months, in the southern constellaticms, and the other six it is 
north of the equator. No one can doubt, that at eadi period of 
the year, the length of the day is precisely equal to the time 
which elapses between the rising and the setting of the constel- 
lation which the sun has then reached,— of which it seems to 
form a part, and with which it-partidpates in the diurnal revo- 
ludon of the heaven. The problem whether the winter-days, 
compared with the summer, are now more or less unequal than 
they were 2000 years ago» leads us to inquire if, in their excur- 
aons from the north to the south of the equator, the sun has 
always stopt at the same constellations, or better still, at the 
same stars. Mathematically speaking, it has not. Since the 
most ancient observations, the northern and southtm excursions 
of this luminary have been confined within narrower and nar- 
rower limits. We add, however, at the same time, that the an- 
nual change is extremely minute : that the total, at the end of 
2000 year?, has scarcely amounted to a quarter of a degree ; — 
that, in other terms, the sun in his southern excur^on, for ex- 
ample, now stops previous to his commencing to mount towards 
the equator, when the inferior edge of his disk is arrived at the 
star which his centre attained at the commencement of this pe- 
riod of twenty centuries. A variation so completely trifling, 
evidently cannot have induced a change worthy of remark, either 
n comparative lengths of summer and winter days, or in the 
phenomena of agriculture.* 

' * Geometrieians hare discovered that the variation which is observable in 
the enlargements of the annual oscillations of the sun, to the north and south 
of the equator, is Periodical ;— that after having diminished for a certain 
number of centuries, these oscillations begin to increase again, and thus in 
indefinite succession, without ever surpassing the narrowest limits. 
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The sun is not always equally distant from the earth. At 
this time its least distance is observed in the first days of Janu- 
ary, and the greatest, six months after, or in the first days of July. 
But, on the other hand, a time will come when the minimum 
will occur in July, and the mcuxAmum in January. Here then, 
this interesting question presents itself, — Should a summer, 
such as those we now have, in which the mawimum corresponds 
to the solar distance, differ sensibly, from a summer with which 
the minimum of this distance should coincide ? 

At first sight every one probably would answer in the affirma- 
tive ; for, between the maocimum and the minimum of the sun^s 
distance from the earth, there is a remarkable difference, a 
dtference in round nambers of a thirtieth of the whole. Let, 
however, the consideration of the velocities be introduced into 
the problem, elements which cannot fairly be neglected, and 
the result will be on the side opposite to that we originally 
imagined. 

The part of the orbit where the sun is found nearest the 
earth, is, at the same time, the point where the luminary moves 
most rapidly along. The demi-orbit, or in other words, the 
180° comprehended betwixt the two equinoxes of spring-time 
and autumn, will then be traversed in the least possible time, 
when, in moving from the one of the extremities of this arc to 
the other, the sun shall pass, near the middle of this course of 
six months, at the point of the smallest distance. To resume— 
the hypothesis we have just adopted, would give, on account of 
the lesser distance, a spring-time and summer hotter than they 
are in our days ; but 6n account of the greater rapidity, the 
sum of the two seasons would be shorter by about seven days. 
Thus then, all things considered, the compensation is mathema- 
tically exact After this it is superfluous to add, that the point 
of the sun*s orbit corresponding to the earth's least distance, 
changes very gradually ; and that since the most distant pe- 
riods, the luminary has always passed by this point, either at 
the end of autumn or beginning of winter. 

We have thus seen that the changes which take place in the 
position of the solar orbit, have no power in modifying the 
climates of our globe. We may now inquire, if it be the same 
concerning the variations which this orbit experiences in iXsJbrm. 

VOL. XVI. NO. XXXII. — APRIL 1834. Q 
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The apparent orbit of the sun, that is to say, the real orbit 
of the earth, is truly an ellipse very little different from a circle^ 

In this ellipse the great axis perpetually maintains the same 
length. The eccentricity, on the other hand, Taries. 

The immutability of the great axis of a planet implies, ac- 
cording to one of Kepler^s laws, the immutalnlity of the period 
of the revolution of this planet around the sun* Thus, whatso- 
ever may be the changes in the eccentricity of the earth^s ellipse, 
the length of the year will continue always the same. 

According to thb conclusion, the problem before us will come 
to this: Will the earth, considered as a whole, receive the same 
quantity of heat from the sun, whether it move round this lumi^ 
nary in 865^ days in a perfect circle, or in an ellipse more op 
less elongated ; always, however, having a greater axis equal to 
the diameter of the circle ? 

We may suspect that the answer to this question will be ne- 
gative ; that is to say, that the total quantity of heat received by 
our globe, will increase with the eccentricity of the ellipse, if in 
thought we will suddenly carry this eccentricity to the extreme 
limit ; — ^if we will make the orbit so narrow^ that the two sides 
will almost graze the surface of the sun ; and thus make the 
earth touch that luminary twice a year. In fact, an exact 
calculation supplies the measure of the increase for every case ; 
it teaches us, that the earth should annually receive from the 
sun, total quantities of heat, inversely proportional to the lesser 
axes of the elliptical orbits (with an invariable greater axis) in 
which we successively circulate. 

At present the eccentricity of the terrestrial orbit diminishes ; 
consequently the smaller axis increases ; and hence the heat 
which we are receiving every succeeding year from the sun 
should be becoming feebler. But, in truth, this is nothing 
more than a mere abstraction : the variation of eccentricity go- 
ing on so slowly, that it would require more than 10,000 years 
ere it would occasion a change that could be measured by the 
thermometer, in the temperature of the earth* When we as^ 
cend only to the remotest periods of history, the influence of 
this cause may then be wholly neglected. 

Herschel, who has recently been occupying himself with this 
problem, in the hope of discovering the explanation of several 
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geolomcal phenomena, allows that the succession of ages might 
bring the eccentricity of the terrestrial orbit to the proportion of 
that of the planet Pallas, that is to say, to be the y%^ of a semi- 
greater axis. It is exceedingly improbable that in these periodi- 
cal changes, the eccentricity of our orbit should ever experience 
such enormous variations ; and, even then, these twenty-five 
hundredth parts {^15%) 9 would not augment the mean annual 
solar radiation, except by about one hundredth part d J^y). To 
repeat, an eccentricity of ^^^ would not alter in any appreciable 
manner the mean thermometrical state of the globe. It would 
only follow, that at an interval of six months, the greatest dis- 
tances, and the least from the earth to the sun, which now dif- 
fer scarcdy a thirtieth (y^^), would then be in the ratio of 5 to 
S. At comparative distances of 3 and 5, the illuminating and 
heating intensities of the sun, would be, between them, nearly as 
3 to 1. Let us now, then, grant the intensity of three to the 
summer solstice, — ^in other words, hi us place three suns over 
our heads in the months of July and August, and we shall form 
a tolerably correct idea of the excessive heat which we should 
experience during certain days, if the eccentricity of our orbit 
were twenty-five hundredths dVo)* ^ cannot, however, too of- 
ten repeat, that such an eccentricity can probably never occur ; 
and, at all events, we cannot find it, in going back upon the past, 
even as far as fifteen or twenty thousands of years, of our pre- 
sent epoch. 

VII. Qf Terrestrial ClinuOeSf as they may he known jrom Observa 
Hons made in different Ayes. 

Thus, then, have we disencumbered, so far at least as it re- 
gards the phenomena which exhibit themselves at the surface, 
the problem of terrestrial temperatures, of many elements which 
have greatly complicated it. We have found that the central 
heat could not occasion any sensible variation of climate, «nce 
its whole efffect at the surface, does not now exceed one-thirtieth 
(y u) ^^ ^ degree. The temperature of space, whatever doubts 
may yet remain as to the value which Fourier has assigned 
to it, must remain very nearly constant, if its cause, as every 
thing leads us to believe, is the stellary radiation. The changes 
of the form, and of the position, of the terrestrial orbit, are ma- 

a2 
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thematically inoperative, or, at most, their influence is so minute 
that it is not indicated by the mo^ delicate instruments. For 
the explanation of the changes of climates, then, there only re- 
mains to us, either the local circumstances, or some alteration in 
tlic heating or illuminating power of the sun. But of these two 
causes, we may continue to rejectthe last. And thus, in fact, all 
the changes would come to be attributed to agricultural opera- 
tions, to the clearing of plains and mountains from wood, the 
draining of morasses, &c. &c. ; provided we succeed in proving, 
that the climate has neither become hotter or colder in a spot, 
the physical aspect of which has not sensibly varied in a long 
course of ages. 

Thus, at one swoop, to confine, for the whole earth, the va- 
riations of climates, past and future, within the limits of the 
naturally very narrow influences which the labour of man can 
efiect, would be a meteorological result of the very last import- 
ance* We shall therefore, we trust, be pardoned, for the mi- 
nute details into which we are about to enter. A great number 
of them, we are anxious to declare, have been brought together in 
the works of M. Schouw, a Danish traveller, aUke distinguished 
for his botanical and his meteorological labours. 

VIII. The Mean Temperature of Palestine does not appear to have 
changed since the time of Moses* 

That the palm-tree may bear fruit, or, more accurately, that 
the date may ripen, a certain degree of mean temperature is, at 
the least, required. On the other hand, the vine cannot be culti- 
vated with profit ; it ceases to aflbrd fruit fit for the qianufac- 
ture of wine, so soon as this same mean temperature exceeds a 
point of the thermometer equally determinate. But the lowest 
thermometrical limit for the date, difiers but very little from the 
highest thermometrical limit for the vine ; if, then, we find, that 
at two difierent epochs, the date and the grape ripened simvl- 
taneousTy in any given place, we may aflirm that, in the inter- 
val, the climate has not perceptibly changed. Let us now see 
how far this influence is supported by facts. 

Jericho was called the town of palm-trees. The Bible alludes 
to the palm-trees of Deborah, situated between Bama and 
Bethel, of those skirting the banks of the Jordan, &c. The 
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Jews ate the dates, and prepared them as dry fruits. They also 
obtained from them a kind of honey, and a fermented liquor* 
The Hebrew money exhibits distinct representations of palm- 
trees covered with fruit. Pliny, Theophrastus, Tacitus, Jose- 
phus, Strabo, and others, have all made mention of woods of 
palm-trees in Palestine. There is no room, then, to doubt 
that this tree was cultivated, on a large scale, by the Jews* 

In exactly the same way, we find thdt there are documents 
concerning the vine ; and they shew that it was cultivated, not 
only that they might eat grapes, but also that they might make 
wine. Every one remembers the cluster which the messengers 
of Moses gathered in the land of Canaan, and which required 
two men to carry it. In twenty passages in the Bible, mention 
is made of the vineyards of Palestine ; and the feast of taberna- 
cles was celebrated after the vintage was passed. The book of 
Genesis speaks of the wines of Juda; and we know that the 
vine was not only cultivated in tlie northern and mountainous 
parts of the country, since frequent mention is made of the vines 
and wines of the vailej/ ofEngaddu We may allude also to the 
testimony of Strabo and Diodorus, for bc^ boast much of the 
vines of Juda. Finally, we may add that grapes are figured as 
a symbol on the Jewish money, quite as frequently as the palm. 

To repeat then, it is well established that in the most ancient 
times, the palm and the vine were simtUkmeoculy cultivated in 
the Valleys of Palestine. 

Let us now, then, examine what degree of heat the ripening 
of the date and of the grape requires. 

At Palermo, whose mean temperature is nearly 62^6' Fahr. 
the date grows, but its fruit does not ripen. 

At Catania^ with a mean temperature of 64^6^ and 66^.2^ the 
dates are not eatable. 

At Algiers, whose mean temperature is about 70^, the dates 
ripen well. Nevertheless they are assuredly better in the inte- 
rior of the country. 

In reviewing these data, we may assert, that at Jerusalem, 
in whose environs the date was largely cultivated, at a time 
when the fruit oif this tree served as the food of the popular 
tion, the mean temperature was not under that of Alters, 
cwhere the date, ripens and nothing more. This, then, would in- 
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dicate the temperature of Jerusalem to be 70*, ot somewhat 
more. 

M. Leopold de Buch places the southern Umit of the vine in 
the island of Ferro, one of the Canaries, the mean temperature 
of which must be between 69^.8' and 1Y.& Fahr. 

At Cairo and its neighbourhood, with a mean temperature of 
71^6,' we find here and there some vines cultivated in the gardens, 
but no vineyards properly so called. 

At Busheir, in Persia, whose mean temperature does not cer- 
tainly exceed 78^.4,' it is impossible, according to Niebuhr, to cul- 
tivate the vine except in dry ditches, or in shady places out of 
the direct influente of the sun. 

iBut we have seen that in Palestine, in the remotest times, 
the vine was, on the contrary, generally and largely cultivated, 
so that it is necessary to admit that the mean temperature of 
this country does not go beyond 71^6. And the cultivation c^ 
the palm has just taught us, that we must not allow for this 
«ame temperature a number under 69^.8. And thus the simple 
phenomena of vegetation lead us to characterize, by a tempera- 
ture of 71% the climate of Palestine at the time of Mo$eSy and 
it appears that any error can scarcely extend to an entire de- 
gree. 

And what is the mean temperature of Palestine at the pre- 
sent day? iJufortunately, direct observations are awanting; 
but we can supply them by terms of comparison taken from 
Egypt 

The mean temperature dT Cairo is 7P.6; Jerusalem lies 2° 
more to the north. Two degrees of latitude correspond, in these 
climates, to betwixt a degree and a degree and a half of Fahren- 
heit's scale. The mean temperature of Jerusalem then ought 
to be a little above 69°.8. For the more remote times, then, we 
find the two extremes eg^.S" and 71^ff, mid for the mean 70°.8'. 

All, then, leads to the conclusion that the climate of Palestine 
has not changed to any appreciable extent in the course of 3800 
years. 

The invariability of this particular climate may also be inferred, 
though with less certmiity, from many other agricultural facts. 

The culture of wheat, for example, would prove that the 
mean, temp^ature does not exceed 75^S' or 77^. The balsam 
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trees of Jericho, on the other hand, would mark from 69^.8' to 
71°.6 as the lowest limit. 

The Jews of old celebrated the feast of Tabernacles, or of 
the vintage, in ^October. It is in the end of September or be- 
ginning of October, that they now gather the grapes in the 
neighbourhod of Jerusalem. 

In ancient times, they had their bmrvest in Palestine, from 
the middle of April to the end of May. And travellers in our 
days have seen the barley perfectly yellow in the southern part 
of the same country in the mkldle of April. Near to Acre, it 
was ripe on the 13th of May, We also knew that in Egypt, 
where the temperature is higher, they now cut the barley at 
the end of April, or beginning of May. 

The reason of our having brought together so many argu- 
ments, all bearing upon the same region of the globe, may be per- 
ceived, if it is considered that Palestine is one of the countries of 
the old world, which must least of any have experienced those 
peculiar modifications of climates, the cause of which we are 
seeking for in the general improvement of the country, and the 
agricultural labours of man. Hence, for it is well to repeat it» 
the invariability of the temperature of tiiis country must lead 
to this conclusion, that thirty-three centuries have not induced 
€my change in the illuminating and heating properties of the 
sun. But the demonstration of this proposition could not be 
supported by too many proofs, since it has been stated of the 
stars, we ought rather to say the far distant suns, that their 
light becomes dim, and terminates at length by a total disap- 
pearance. 

IX. Cfike Climate of Europe in Ancient Times. 

The various memoranda which we have found in the most 
ancient authors, concerning the agricultural productions of 
Palestine, have a perfect agreement amongst themselves. The 
plants were^accurately defined, and the localities were accurately 
mentioned, so that we obtained all desirable certainty. It will 
generally be supposed, that this plan of investigation, would be 
equally satisfactc^y concerning the ancient climate of Egypt. 
This, however, is not the case. And this not because there are 
no memorials ; but because their discrepancies are so great, that 
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we cannot safely draw any deduction from them. Take, for 
example, the vine. A passage from Herodotus will inform us, 
that the Eg}rptians did not cultivate it at all ; while, at the 
same time, we shall find Athanaeus boasting <^f the wines of 
Alexandria. Should we be solicitous of discovering the south- 
ern limits of its cultivation, we shall find in Theophrastus, ex. 
press mention of vines growing in the immediate neighbourhood 
of Elephantina. But such information will always be useless, 
for the question about climate is to be eluddated, not by state- 
ments of the latitudes in which the vine grows, but by those in 
which it is incapable of supplying good wine. The documaits 
concerning the palm-tree are not more satisfactory. According 
to Strabo, these trees were barren, or at least did not furnish 
good dates, at Alexandria and throughout the delta. And then 
again it is stated that the whole of the Lower Egypt was cover- 
ed with them. It is wise, then, to leave such obscure passages, 
whidi often rested only on doubtful reports. Let us now pro- 
ceed to the study of our own climes. 

And here let it be agmn remarked, that we are about to 
occupy our attention with changes distinctly local, without pre- 
taiding to extend even throughout a whole kingdcnn, that 
which may have happened at a particular part of it. Every 
other method of examination will assuredly fail of that pred* 
don, which, in the present time, we have a right to expect in a 
scientific discussion. Should it be wished, that we should also 
for a moment follow Daines Barrington, the Abb^ Mann, and 
many other naturalists, in the efibrts they have made to prove 
that the climate of the whole continent of Europe, and of some 
parts of Asia, has been considerably deteriorated in the course 
of ages ? Should it be desired, that, after the example of these 
authors, we should proceed by taking the exceptions, and the 
extraordinary phenomena only ? If so, analogous phenomena 
quite as extraordinary, and quite recent, present themselves in 
abundance. 

We are told to read Diodorus Siculus, and^thence learn that, 
in ancient times, the rivers throughout France were often frozen 
in winter, so that infantry and even cavalry, chariots, and the 
weightiest equipages crossed them without danger. So, too, ac- 
cording to Dion Caswus, Trajan's famous bridge across the 
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Danube was built to render the passage over this river easy 
during the printer, when tlie cold did not freeze the waters, He- 
rodian has a narrative of the soldiers, instead of going with 
pitchers to seek for water on the banks of the Rhine, supplying 
themselves with axes, and, after cutting the ice, removing it to 
their camp. 

And what are we to conclude from these passages ? Nothing 
more than that, in the time of the Romans, the rivers of France^ 
and the Rhine^ and the Danube^ were sometimes completely 
frozen over. 

But now we shall present a table which will demonstrate, that, 
in far later times, these same rivers, on the one hand, and the 
Po, the Gulf of Venice, and even the Mediterranean itself, were 
frequently frozen. 

In 860, The Adriatic and the Rhone were frozen. 

NoT£.-»The complete congelation of the Rhone, near to Aries, or 
in any other part of Provence, seems to require, according to 
observations made in 1776, a degree of cold of .^0.4 Fahr. : 
In 1709, when the Gulf of Venice was frozen over,. the ther- 
mometer in the city descended to 4** below zero. (Ac. des Sc 
1749.) 
1 133. The Po was firozen over from Cremona as &r as the sea. The Rhone 
was crossed upon the ice. And the wine was congealed in the 
cellars. (This shows the thermometer mUst haye^been at zero.) 
1216. The Po and Rhone frozen to a great depth. (Thermometer at least 

at zero.) 
1234. The Po and Rhone again frozen. Loaded carriages crossed the 
Adriatic opposite to Venice. (Thermometer 4** below zero at 
least) 
1226. The Danube frozen over quite across, for a considerable time. 
1290. Loaded carriages crossed the Rhine upon the ice opposite Brjsach. 

The Categut was also completely fipzen. 
1302. The Rhone frozen. (At zero.) 
13(M^ The Rhone, and all the other rivers in France frozen. (Papon. 

Hist, de Prov.) 
1323. The Rhone frozen. Travellers on foot and horseback went on the 

ice from Denmark to Lubeck and to Dantzic 
1334. All the rivers of Italy and France were froz^i. 
1364. The Rhone was frozen at Aries, to a great depth ; loaded carriages 
crossed it upon the ice. (Zero.) (Villani, quoted by Papon, iii 
210.) 
1406. The Danube frozen throughout its whole course. The ice extend, 
ed without interruption from Norway to Denmarir. Carriages 
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were driven upon the ice across the Seine. (FelH)ien9 Description 
de Paris.) 

1434. Frost began at Paris the last day of December 1433, and continued 
for three months all but nine days. It recommenced about the 
end of March, and continued till the 17th of ApriL (Felibien.) 
It snowed in HoUand during 40 consecutive dajs. (Van Swinden 
from the Dutch Records.) 

1460. The Danube continued frozen for two months. The Bhone also 
frozen. 

1468. In Flanders, the soldierB' rations of wine were cut with the hatchet 
(Philip de Comines.) 

1493. The harbour of Grenoa was frozen over the 25th and 26th Decem- 
ber. (Papon, iv. 18.) 

I6O7. The harbour of Marseilles was frozen throu^out its whole extent. 
(This indicates the thermometer must have been below zero). On 
Epiphany day snow fell in the same city to the depth of three 
feet (Papon, iv. 26.) 

1645. In France, the wine was cut in the casks with sharp instruments. 
(Mezeray.) 

166ft. The Bhone frozen quite across, at Aries. (Zero.) 

1566. The 11th December, carts crossed the Rhone on the ice. It did 
not break up till the 2l8t 
1570-7]* From the end of November 1570, to the end of February 1571, the 
winter was so severe, that all the rivers, even those of Lanquedoc 
and Provence, were so frozen over as to bear loaded waggons. 
(Mezeray.) 

1594. The 9ea was frozen at Maisdlles and Venice, (at least 4'' below 
zero.) 

1603. Waggons passed the Rhone on the ice. 
1621.22. The Venetian fleet was frozen in the Canals of Venice. (4* be- 
low zero.) 

1688. The water of the harbour of Marseilles frozen round the shipping. 
(Papon, iv. 490.) 
1655-56. TheSehie frozen from the 8th to the 18th of December. It subse- 
quently froze without interruption from the 29th December to 
the 18th January. A new frost returned a few days afterwards, 
and continued till March. (Bouillaud.) 
1657-58. Uninterrupted frost at Paris from ^4th December till 8th February. 
Betwixt the 24th December and 20th January, the frost was 
moderate: afterwards the cold was exceedingly intense. The 
Seine was universally frozen. The thaw of the 8th February did 
not continue. The frost returned on the 11th, and continued till 
the 18th. (Bouillaud.) 

1658. This was the year Charles X., King of Sweden, crossed the Little 
Belt upon the ice, with his whole army, his artillery, waggon- 
train, baggs^e, &c. 
1662-63. The frost continued at Paris from 5th December to 8th March. 
(Bouillaud.) 
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1676-77. Continued intense frost from the 2d December till 13th January. 
The Seine was frozen for 35 successive days. (Bouillaud.) 

1684. The Thames was frozen over at London, the ice 11 inches thick. 
Carriages with company crossed it. 

1709. The Adriatic and Mediterranean, at Grenoa, Marseilles, &c were 
frozen. 

I7I6. The Thames frozen at London. A number of shops were esta- 
blished on it. 

1726. Journeys were made from Copenhagen to Sweden in sledges. 

1740. The Seine frozen across, with a temperature of 7** Fahrenheit; 1742, 
ditto, ditto, 14'; 1744, ditto, ditto, 16**; 1762, ditto, ditto, 16**; 
1766, ditto, ditto, 16* ; 1767, ditto, ditto, S"* ; 1776, ditto, ditto, 
10* ; 1788, ditto, ditto, 8** ; 1829, dUto, ditto, 6*. 

After studying this long table, no one probably will discover, 
in the circumstance of the freezing of the rivers, as quoted by 
the ancients, any thing like a proof that the climate of Europe 
has deteriorated. 

Nor will it be necessary now, to say much on the testimonies 
derived from the poets. Virgil, it is true, (Georg. III.) recom- 
mends " to sprinkle, under the sheep, in the fold, straw or fern, 
lest these delicate animals should be incommoded by the cold ;^ 
and, forthwith, there are authors who quote this passage, not 
very important, as an unanswerable proof, thai the winters of 
ancient Italy were far more severe than we generally suppose. 
These exaggerations are already met, in our having shown, that 
in modem Italy, the Po, and the Adriatic, are frequently fro- 
zen. And can any thing else be demanded ? We may add, 
that at Padua, not far from Vii^Ps Mantua, there fell, in Ja- 
nuary 1604, such a quantity of snow, that the roofs of many of 
the principal houses, being no longer able to support it, tum« 
bled down ; and that there, too, the wine was frozen in the 
cellars. At the side of these Jacts, well attested, what import- 
ance are we to attach to such meteorologicid documents as the 
litterings of straw or fern, recommended by the author of the 
Georgics ? 

The same poet somewhere says, that it has happened that the 
rivers of Calabria have frozen. How ! oppose, it is exclaimed, 
such a fact as this ? How longer deny that the winters in the 
south of Italy were formerly much colder than they are at pre- 
sent? 

The objection is not so formidable as may be imagined. It 
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may be remarked, in ihe first place, that the partial congelation 
of a river can never alone characterize a climate. There are 
several circumstances connected with atmospheric vicissitudes, 
which may cause incidentally to descend, upon any given point 
of the globe, very cold and dry strata from the higher regions 
of the air : and it would appear that the natural cold of these 
strata, with that from the abundant evaporation which their dry- 
ness produces, together with that which the night originates, 
from radiation, more especially if the atmosphere be perf^tly 
serene, is perfectly sufficient to occasion the freezing of rivers in 
every region of the earth.* And thus, within these few years, 
we have learnt, if not without surprise, at least without esteem- 
ing the circumstance as altogether inexplicable, that in Africa, 
the water in the leathern bottles of Captain Clapperton was one 
night frozen, not far from Mourzouck, and in a plain but little 
elevated above the level of the sea. On the same accounts, 
meteorologists have not placed among the assertions unworthy 
of examination, what Abd-AUatif (See M. Silvestre de Lacy's 
translation, p. 606,) reports, viz. that in the year 829, when the 
Patriarch, James of Antioch, and Denys of Telmacher, went 
with the Caliph Mamoun into Egypt, they found the Nile 
frozen. 

But previous to engaging in this discussion, we ought to have 
inquired if it be well established that the rivers in the south of 
, Italy are never frozen in our times. Be this however as it may, 
to the testimony of Virgil might have been opposed a very de- 
cided passage from Theophrastus, whence we learn that at that 
remote period, the dwarf-palm (Chamserops humilis) covered a 
great extent of ground in Calabria. The vegetation of this 
shrub is quite compatible with a degree of cold, as in the king- 
dom of Valencia, where there are occasional inddental frosts of 

• These considerations serve to explain, 1*^, how, in 1709, the Seine was 
not entirely frozen over at Paris, even between the bridges, whilst at Tou- 
lou8e> the inhabitants were promenading on the Garonne, and in Languedoc 
thej went on the ice from Cette to Boussigny and Balaruc ; 2(%, how the 
maximum of cold occurred at Paris two days later than at Montpellier; 9diy, 
how, after a partial thaw, the cold returned to Montpellier sooner than to 
Paris ; and, 4i%/y, how, in 1829, the cold was above a degree more intense at 
Toulouse than at Paris, which is situated 5^** more to the north. 
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i^iort duration ; but it inevitably perishes when the cold is fre- 
quent, and sufficient to congeal the rivers. 

Strabo reports (lib. ii.) that at the embouchure of Falus- 
Meotis, the frost was so strong, that, in the winter, one of Mith- 
ridates^ generals defeated the cavalry of the barbarians on pre- 
dsely the same spot where, in summer, they were vanquished 
in a naval engagement. 

This is one of those passages which the advocates for the ge- 
neral alteration of climates have most frequently brought for- 
ward. But it is of no great value ; for Pallas, who resided 
long in the south of Russia, says, that, during even ordinary win- 
ters, the floating ice which comes down the Don not unfre- 
quently covers the Strait of Zabache, but even a great portion 
of the Sea of Azof^ : and that in some winters the loaded 
waggons pass without difficulty from bank to bank. 

We may now return to the examination of the climate, so far 
as it relates to particular localities. 

X. Certain parts of Europe were not colder formerly than they are now. 

Strabo (lib. iv.) says, that the line of the Cevennes in Gallia 
Narbonensis was the northern limit beyond which the cold pre- 
vented the growth of the olive. The limit is still in the same 
portion. 

XI. (kriampairterf Europe were not former^| hatter than they are m 

presenL 

The Greeks imported the date (Cordia myxa) At>m Persia 
into their own country. According to Theophrastus it yielded 
no fruit. This celebrated botanist adds, that in the Island of 
Cjrprus, without completely ripening, it is eatable. The small 
quantity of heat, then, which this fruit in vain demands now-a- 
days to reach complete maturation in this same island, was also 
denied to it in remote antiquity. 

XII. Of the Climate in the neighbourhood of Rome. 

Theophrastus and Pliny report that the plains in the environs 
of Rome were covered with beech trees. The highest mean tem- 
perature in which these trees thrive does not exceed 50®; and the 
mean temperature of Rome is very nearly 60^. If, then, there be 
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no mistake in these two authors, not in the designation of the kind 
of tree, nor respecting the localities ; if it be truly of the plains, 
and not the mountains, they intended to speak ; then, the an- 
dent climate of Rome, we perceive, should have been greatly 
ameliorated with the course of time. To a temperature but 
little inferior to that of Paris, must have succeeded one agreeing 
with that of Perpignan. 

The idea that some error must have crept into the passages 
to which we have just alluded, is confirmed by the circumstance, 
that the latter of these authors, after having spoken of the beech, 
says also, that the laurel and the myrtle grow in the plain of 
Rome. But this supposes a mean temperature of at lest 55*" 4f 
or 57° S".* This brings us back to numbers, and though it be 
but to the lowest limits where these shrubs grow, yet it is much 
less removed from the real temperature. Let us, with Pliny, add, 
that, in his time, the laurel and the myrtle throve in Mid-Italy, 
even at some elevation upon the ndes of the mountains. Let us 
also remark, according to the testimony of all travellers, that 
these plants do not, in these times, reach a higher habitat than 
1900 feet; and from this ocnncidence, we maiy without hesitation 
conclude, that ancient Rome cannot possibly be colder than mo- 
dem Rome. 

Is it hotter ? A statement of the younger Pliny seems to lead 
us to a negative response. In his letter to ApoUinarius (lib. vi. 
let. 6) hesay s of a oountry-residenoe ntuated in Tusc^y,^/' There 
are laurels. If they sometimes die, it is not more frequently 
than in the neighbourhood of Rome.^ Thus laurels were some- 
times killed in the environs of Rome ; hence the mean ordinary 
temperature of this city ought not to be much elevated above 

• These limits of temperature are true only in regard to continental climates. 
In islands, especially where the west winds, almost constant, passing over the 
sea, render the winter extremely mild, the myrtle can live with a mean tem^ 
perature, far below 56* 4'. This plant, for example, thrives niost wonderfully 
on the shores of Glenarm in Ireland, in the latitude of 55*". But this happens 
only because in such situations frost is scarcely known. It is because in them 
the winter is milder than in Italy. But what is gained in such situations in 
winter, is more than lost in summer. Thus, the grape does not ripen on the 
sides of Glenarm. I refer such as are solicitous of studying the differences 
which continental and maritime r^ons present as to the diffusion, throughout 
the season, of the same annual heat, to the excellent Memoir of M. de Hum- 
boldt on Isothermal Lines. 
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that which produces the death of laurels ; and thus it could not 
much surpass that of 5S*. The habitual vegetation of the lau- 
rel and myrtle gives us SI"" at the least ; and the occasional 
death of laurels has just given us a number somewhat above 55^ 
These two condusions perfectly agree with the supposition of a 
constant mean temperature ; for, to repeat, this temperature is 
now 60^. 

Varro places the vintage between the 21st of September and 
the ^d of October. The mean, at present, in the neighbour- 
hood of Rome, is the Sd of October. The dates then, .do not 
oppose the conclusion we have ^Irawn from the culture of the 
myrtle and the laurel. 

Is an additional proof required that, in ancient times, the 
plains of Romagna were not so cold as certain authors have aU 
leged ? They may be supplied from two interesting notices of 
Virgil, and Pliny the naturalist. In ascending the Apennines to 
a certMi height above the sea, we find a great number of beau- 
tiful trees, which cannot now-a^ays bear the high temperature 
of the lower regions, and amongst which I shall be satisfied with 
naming the pitch pine {Pinm pkea) and the common fin 
Well, then, in ancient times, these same trees did not descend 
to the plains. Both Virgil and Pliny expressly state that ike 
high mountains are the sole localities in which they are to be 
found. 

But we are anxious to acknowledge that, in this discussion, 
the data which it was necessary to employ, to a certain extent^ 
have lacked that peculiar character, which recently allowed us, 
in reference to Palestine, to confine its ancient temperature be- 
tween two numbers almost equal to one another. Nor need we 
much regret it. For, so far as it regards Rome, had we succeed- 
ed in establishing a difierence of climate to the extent of 4'' or 
5% we should not, from want of data, which would with certain- 
ty have informed us of the ancient state of the country compared 
with the present, have been able to discover the cause of the 
change. 

XIIL Change of the Climaie of Tuscany. 

In the letter to Apollinarius, already referred to (p. S34.), the 
younger Pliny declares, that the climate of his residence in Tus- 
cany was not favourable either to mjrrtles or olives. And yet 
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Pliny^s house was not situated on high ground. He expressly 
says that it lay near the Apennines, at the foot of a hill not 
far from the Tiber. We must look to the inhabitants of the 
dty of Casieilon the ancient Tifemus, to decide whether, as I 
believe, the climate is now more temperate than in the time of 
Pliny. At all events, it may be well to notice if the surround- 
ing mountains be still covered with lofty and ancient woods. 

We shall now proceed to modem Tuscany. 

As soon as Galileo had, towards the end of the sixteenth cen- 
tury, discovered the thermometer, the academicians Del Ciniento^ 
caused a great number of these instruments to be constructed 
perfectly nmilar to one another. These thermometers having 
been sent into various towns of Italy, were useful in suppljring 
simultaneous meteondogical observations. At this time the 
Grand Duke of Tuscany, Ferdinand II., employed the monks 
of the principal convents situated on his states, to aid in these 
interesting researche& The enormous mass of documents which 
had been thus collected were dispersed, at a time when, to ob- 
ttitk a Cardinal^s hat. Prince Leopcdd de Medicis sacrificedjthe 
Academy del Cimento to the resentments of the Papal Court. 

A few volumes only e8ciq)ed, in a wonderful manner, from 
the vandalism of the agent of the Inquisition. Amongst them 
was a part of the observations made by the father Raineri, at 
the convent Dee Angeli of Florence. These observations, com- 
pared with those of modem meteorologists, seem. likely, ou ac- 
count of their antiquity, to throw light on the question of the 
change of climate. But, unfortunately, the thermometers of the 
academicians Del Cimento had no fixed term ; and different at- 
tempts, intended to establish the accordance of the degrees of 
this instrument, with those of Reaumur and Fahrenheit, only 
shewed that many more were still desiderated. 

Such was the state of mattej^s, when, in 1828, a box was dis- 
covered at Florence, which, among many other old instruments, 
contained a great number of the thermometers of the Academy 
del Cimento, divided into a scale of fifty parts. Mr Guillaume 
Libri to whom they were entrusted, and it would have been diffi- 
cult to place them in better hands, began by ascertaining that they 
all agreed with each other. Then, with the help of more than 
200 comparative observations, he compared their scale with the 
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the thermometers in present use. M. Libri found, for example, in 
this way, that the zero upon the del Cimento scale, corresponds 
to — 15^ of Reaumur ; and that the 50^ of the former is identi- 
cal with the 44"^ of the latter ; and that at the freezing point the 
thermometer del Cimenio stands at SO'' 5\ &c. &c. 

Provided with these results, M. Libri has taken the frtaxitna 
and minima of each month during the sixteen years included tb 
the long lost registers, and he has compared them with analo- 
gous results, which observations made since 1820 have afforded 
him, in the Observatoire des Ecoles Pies of Florence. This ta- 
ble has led to the important conclusion, that the clearing the 
wooded mountains, effected some sixty years ago, has not, in Tus- 
cany, led, contrary to the very general opinion, to any sensible 
diminution of temperature. In the sixteenth century, the Apen- 
nines were covered with forests, and notwithstanding, in the 
space of fifteen years (from 1656 to 1670), Father Raineri 
saw his thermometer one year at 23% another at 22**, a third at 
15% and finally, a fourth at 9° (Fahrenheit), excessive colds, 
which were not reached in the extraordinary winter of 1829-30. 

In the table of M. Libri, the column of the maanma of tem- 
perature appears to c^er a very important result. It would 
clearly appear from it, that, in the sixteenth century, the sum- 
mers in Tuscany were much hotter than they now are. The 
observations of Raineri indeed present five maxima of 99% two 
of 101% and one of 102°. Between 1821 and 1830, the ther- 
mometer has only once stood at 99^ Thus the modification 
which the climate of Tuscany seems to have undergone is that 
of winters less cold, and summers less hot. 

The learned geometrician, to whom we owe the discovery of 
the graduation of the thermometer del Cimento^ would render 
an additional service to science, by examining if the observations 
of Raineri confirm the preceding result, not only as it regards 
the extreme degrees of heat and cold, but also in relation to the 
whole of the temperatures of each month, that is to say, to what 
is very properly denominated the mean temperatures. 

XIV. On the Changes in the Climate of France. 
The agricultural documents which will now be submitted to 
the attention of the reader, appear to establish that, in certain 

VOL. XVI. NO. XXXII. APRIL 1834. R 
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legions of Fraiu^ the gummars. are nout become leu hoi than 
ihtjfjbnnerhf were* 

JAanj. ancient fkmibes x£ the ' Vivarais-. bare preier ved,' in -the 
' titles of their property, deeds which go as far back as the year 
1561 . These deeds indicate the existence of productiye vines in 
grounds elevated more th«i 1800 feet -above the levd of the sea, 
and where now, not a sii^Ie gnqpe ripens, even in the most fa* 
vourable exposures. To explam this fact, we must admit that 
in Vivarais the summers formerly were hotter than they now 
are. 

This result is confirmed, so far as regards that part of the 
same country in which the vine is still cultivated, by a document 
equally demonstrative, but of a different nature. 

Previous to the Revolution, there were in the Vivarais very 
many rents dependent upon the wine, and so settled in the dx- 
teentb century. The great number of these rents were to be paid 
for, by the wine that was first drawn from the vat. For others 
again it was stipulated, that they might be taken from the casksy 
at the choice of the landlord. The time of this payment was 
fixed, making allowance for the corrected style, at about the 8th 
of October. The documents in quesUon, prove that, on the 8th 
pf October, the win^ was in the cad^s, c»* at least in the vat, and 
at the point of being d^awn off. Now the minimum of time that 
wine is left in the vat ere it is drawn off, is eight days. In the 
sixteenth century, then, the vintage must have been finished in 
the VivarcM in the latter days of September. Now, it is not 
finish^ till between the 8th and 20th of October. An inhabi* 
tant of the country has affirmed that he never saw it commence 
before the 4th of October. 

These documents are silent as to the duration and' the severi* 
ty of the winters ; but they appear to establish that, in the six- 
t^enth century, at the 46^ of latitude, and on the banks of the 
Rhcxie, the summers must have been hotter than they now are. 

We read in the history of Macon, that, in \55%ov 1553^ the 
Hugonots retired to Lancie, a village situated close to this 
town, and that there they drank the muscat wine of the country. 
But the museat-graj^ will not now ripl^ in this district, in such 
a way that wine may be made from it. 

The Emperor Julian had vindeSurSne at his table. The 
reputation of this wine is . now proverbial ; why, we need not 
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add. But we must not attach more impoi^tance^o this circum^ 
stance than it merits. The gualiti/ of a wine depends too much 
on the nature of the plant, and the cave oF the husbandman, to 
furnish satisfactoify arguments on the question of the changes in 
elimate.* 

We find in an old charter quoted by Mi Capefigoe, that 
Philipt)6^ Augusts (about the oommei^cteatent of the thirteentli 
century), wishing to choose amongst all the wtnieft of Euro{)ethe 
one which be^ouldhabiljQaUy drkit, the viheidressers d'Etampes 
and g( Beanvah jsresented themseli^i^ amtrng the general co«i«^ 
course. It is true, the ddoument adds, that they wbce reacted ; 
but can we cone^9te'thej^ woald have had the impudence to comoi 
fepwafd, if thrir wmcHsbftd been as little potaMe^theai ias all those 
of the department de T O^e ^fsw^^rdny^ are ? Tfiis department 
at present gives^ in Eraaoi^, tbe^northero lhxi!|tfor.th9.bultiyatiod 
of the vine. In the public accounts given m, of 'the vadrattiistrft^ 
tidn of indirect' taxfs for ISSO, it is, in i effect^ stated^ that the 
vine is^ not <niltivated in the departm^ent dela Swnme^ ^ Now, it 
M not jn a regiof> where the cukare isscarcely^ possible .that we 
seek foT' products of the best quaUty. 

Wbea the Ji^peritfiiVobus (obit. A.D. 288^) pehrwtted the 
Slpadianls gad the Pretoh'to plant the vine, he conferred the 
same favour o^ 1^ inhabitants <X England. The favour would 
have biseQ' derisiott \ti la theiM ttmeBy the vine did ^not thrive on 
the other side of '4ie channel, (La Maacbe.) 

Okt'cfaromdes also inform us, that, at a relMte period^ 
the vine was cultivated in the open fidds in a greeit- part of 
Bngltfod, oad - that the wine wa» regukrly manufactami.' Bat 
ttoiv^ the most assiduous attention, with «isotith«ni e^cposure^ ami 
eoiBpie^defiHioefrom cold \^nds, are scarcely suffleient. to bring 
very smaU grieqieS' to complci^^^turity^ 

H^«, then,}! would appear, that there is evidence- si>ffltient 
to convince the- tnosi- incredi»loU6, that, in the course of ages^ 
tbi> stittmers have lost, both in France and England, a» ilppre. 
daUle part' of their temperature. 

It remains for us to inquire what is the cause of this 'Unpleas- 
ant phenomenon, 

* The quality oi k, wine^ and this must not be overlooked, depends very 
much on t|wte;-i-^iMMf t^intf of 1560 might be redeonedv^iy hadin 1834. 

e2 
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XV. Co^fedural causes (fihe tncreasing coldn^ cf the Summere of 
France and England. 
This increa»Dg coldoess is evidently not in the sun ; and the 
constancy c^ the temperature of Palestine is a proof of it Some 
naturalists think it may be found in an unusual extension of the 
ice-plains of the north pole; in a general movement which, after 
having carried them many degrees towards the south, has fixed 
them to the coast of Greenland. 

It is certain that the eastern coast of Greenland was free of 
ice when it was discovered towards tlie end of the tenth century, 
by an Icelandic navigator ; that the Norwegians established them- 
selves there; that, in 11^0, the colony was numerous and flour- 
ishing, and that it m^ntained a considerable commerce with 
Norway and Iceland. It is also known that, in 1408, when 
Andrew, the Bishop, the 17th in succes^on sbce the coloniza- 
tion, went to take possession of his chair, he found the coast en- 
tirely blocked up with the ke, and could not land. This state 
of things continued, with some variations, up to the year 1813 
or 1814. At that time there was an immense breaking up, and 
the east coast of Greenland once more became free. The dete- 
rioration, then, of the climates of Europe, it may be held, was 
owing to the permanent existence of a vast plain of ice, which had 
extended itself in latitude from Cape Farewell to the polar circle. 

But this explication will be completdy upset, by our consider- 
ing that the document already adduced to prove that, in the 
Vivarais and in Boiirgogne^ the heat at a former period was 
great ; and this about a century and a half posterior to the 
formation of the ioy plain on the coast of Greenland. It may 
be added, that the entire breaking up which the ice underwent 
in 1814, has produced in our climates, neither those conepictume 
changes which agricultural phenomena might reveal to every one, 
nor even any of those slighter modifications, which the delicate 
instruments of meteorologists might indicate to them. 

Let us now, then, consider if the cause of the variation in our 
climates is not much nearer to us; and, if it does not depend 
solely on those operations which the wants and caprices of an 
unceasingly increasing population have produced on a thousand 
points of territory. 

Ancient France, contrasted with France as it now is, presented 
an incomparably gretiter extent of forests; mountains nearly 
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wholly covered with wood ; lakes, and ponds, and morasses, with- 
out number ; rivers without any artificial embankment to prevent 
their overflow, and immense districts, which the band of the 
husbandman had never touched. Accordingly^ the clearing 
away of the vast forests, and the opening of extensive glades in 
those that remain ; the nearly complete removal of all stagnant 
waters, and the cultivation of extensive plains, which thus are 
made to resemble the stepes of Asia and America — these are 
among the principal modifications to which the fair face of 
France has been subjected, in an interval of some hundreds- of 
years. But there is another country which is undergoing these 
same modifications at the present day. They are there progress- 
ing under the observation of an enlightened population ; they 
are advancing with astonishing rapidity; and they ought, in 
some degree, suddenly to produce the meteorological alterations 
which many ages have scarcely rendered apparent in our old 
continent. This country is North America. Let us see, then, 
how clearing the country affects the climate there. The results 
may evidently be applied to the ancient conditimi of our own 
countries, and we shall find that we may thus dispense with a 
priori considerations, which, in a subject so complicated, would 
probably have misled us. 

But over the whole extent of North America, it is universally 
admitted that the clearing of the country has modified the cli- 
mate ; that this modification becomes every day more manifest ; 
that the winters are now less severe, and the summers less hot ; 
in other words, that the extreme of the temperatures observed 
in January and July, annually approach to each other. 

Let us now compare these results with those which follow 
from the preceding discussion. As to Florence their identity 
was most conspicuous. In the middle and north of France, we 
see, like the Americans, that the summers are becoming colder. 
It is very probable too, that, according to the general opinion, 
the winters were formerly colder. But we have not found 
that this has been altogether proved. At all events, however, 
it must be allowed that nothing contradicts the opinion that, in 
Europe, the change in climate may be exclusively attributed' to 
the agricultural improvement of the country. 

The Americans have also noticed a marked alteration in the 
prevailing winds upon their coasts. (See the Works of Wil- 
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liams 4aid JcAman.) The fbrmef pfedomnuwce of the west 
winds appeftrs to be dknini^Dg.* The ^e«0t wmd^ besides be- 
coming morefr^qiienty is by d6gree9» penetrating further and 
further intO' the oouBtry. 

The effect of/dearing, then, in the United States .seems to 
have been more moderate colds, and more tnodenne heats. But 
thb saj6 nothing as to whether its me^n iemperaUtre has been 
altered. The improvement durbg^ the winter imgbt then oom- 
pensate for the loss dvring* the sfnmmer. It id, however, fm)ba- 
ble that this oompendation has no efxiHence; for, amidst the 
muhitude of important resuks wlii^.M^ BcmtMagauk has col- 
lected during his residehce in Scmth Am^rioii^ there is n table of 
observations of the mean temperatuites of r the' equatorial zone, 
where we observe,, without esceptidn, tbat the lowest niimbers 
correspond with the moat wooded rq^ons; It is, therefor^, pro- 
bable, to use an expressioh of Bufibo^s, tbat, at the samatime^ 
the Ameriidail cfimate' has becomie: less^ twpwi^vfs, its mean tem- 
perature has increased. 

It may here, perhaps, i)e' expedient to add a wwd 0c two, 
With the view of "meeting the. difficulties 0f tfaos^^naturalists who 
refuse to reeogiflse in the<>perations of buimm industry, in those 
labours which, it must be admitted, sc«ngely penetrate the very 
iurfaoeof oui'^globe, a \caiise adequate to the production, of a 
visible change of diinite. We.fafaall heife^ilowever, attempt nor 
thing more, than to point owtaonie' locaUties when, <in account 
of the^vourabie potion of a hiik m tlelMiQn to the predominant 
winds, or of ^me undidtfdon i»tiie,;groiind^ or some x>ther cir* 
cumstanciss so little remarhaUethatiheycaDi^Carcdy be noticed^ 
a superi<Mr climate is enjoyed. : 

Middlebourg, whose latknde is aeariy a degree k4s thanthajt 
bf Amsterdam, ought* to havea ineafi ten^pn'atureon^ ^^gT^ 
greater. In troth; however, it ii^ {xAVyfmr ^^grees kss. 

Thef town of Brussels itself hai$ not.a menn tempecatMre ao 



* If anyvone doubts the immense predominsuicy of the w6Bfewiadt.oa.tlie 
Atkntic, 1;h^ fbUtmlttg &ct may be adduced asconclua^e. 

Taking tike ineap 4^- six years, tlie Liverpool packets wbich sail from east 
to west, that is, to New York, employ in their voyage . - - - 40 days. 

The same ships occupy in returning to Liverpool ... - 23 days. 
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'high us that of AoisteridiaDy though it be a. d^ree and a.iialf 
more to the. south. 

. ,In DevoQslwrey tbs town of Saleombe enjc^s a dimate which 
hm procured for it the appeUati«i of the Montpdlielr of the 

M^raidtUes ismiHre tlum a, degree to the south of Gknoa ; the 
mean temperature of this latter, dien, qught to be a degree of 
Pabrenbat-s seale less^than that of Macs^lesv^-^^on^ the contrary^ 
however, it is two degrees Jiigher. 

We ought not .to be surfHrised that Marseilles^ a! maritime town, 
diQuld have a climate warmer than that of Avignon^ situated 
jBomeyhiMi more to th&north,cand ia the interior of the county, 
—that the .winters tiiere diOukl be sensibly more cokl, and the 
summers aensibly. hotter; but let .xi& here ask, what is the cause 
ihat the. meaa iemperalore of Marseilles b less than that of 
Avignon? ' 

Borne and . Perpignan ha^e exactly the same mean tem|)eraf- 
lure, idthou^ the iormer pdace is a d^ree more soudierly. If 
tbecfuiae of this were demanded, ailiision would probably be 
made to thelApehniaes; but then, Perpignan is at the* foot oi 
4he J^vniees. 

But we shall' not push; sudi statements furtlierr Pkiksible 
explanatiGSia might be o^ered of many of the anomalies, .found- 
ed on the particulap configuration of Uiecountrids in which these 
^owQs are, situated, .&& &c. Botlhis is not the question. > What 
^e have eta^edy and we^addl nimntain,isy that the idleged causes 
of vthese anomaHesi are not reixiarkid)le ; that an attei^tive ex- 
aroination of thcs Jocalities^ would scarcely enable us to predi* 
cate what,woiiId be iheb' effect, or in what way they would ope- 
rate. 

And this- finishes the task wehad undertaken. We shall 
conclude this. long/arti(^ by briefly examining whether the 
mean .teiiipeEature >e£ Paris has^ in our days, undergone any 
change. 

Nothing, at first sight, can appear more simple than this quesr 
tion. The temperature des soukrrainsy which are not at all deep, 
and into which the external air has not free access^ not only does 
not vary^ but, moreover, it is equal to the mean temperature of 
the external atnkosphere at the surface. This is the character 
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of the excavations under the Observaiory at Paris. They are 
about 90 feet deep. Thermometrical observations have been 
made there for a century and a half, and all that seems neces- 
sary b to examine these observations. But, without going' back 
to the older instruments, for their graduation is not now well 
known, it must be remarked that a recent discovery has render, 
ed the solution of the problem not a little diflScuit. It is now 
proved, that in the course of time almost all thermometers be- 
come untrue. The point indicative of the freezing of water 
mounts upwards along the scale, as if the bulb contracted upon 
itself. The thermometer will thus then come to indicate SS'^or 
S4% when it ought to indicate 82^, and 85% instead of 84"", &c. 
&C. The error is sometimes found to extend to 8^. The nu- 
merous observations, then, made in les souterfmns of the ob- 
servatory, at a time when it was not known that thermometers 
must be eorrected, are as if they had not been. Two obser- 
vations, however, have been found, but two only, from which 
something may be extracted. They go back as far as February 
1T76. They were taken by Messier, with a thermometer, ccm- 
structed under his own inspection, and verified by himsejf ajiw 
days be/ore. These two observations, perfectly agreeing, ^ve 
11%8 centigrade, (about 58'' Fahr.) And in 1826, half a 
oentury afterwards, it has been found precisdy the same. We 
shall suppose, now, that in the observations of Mes^er, on ac- 
count of the smallness of the scale.of hb thermometer, there was 
an uncertainty to the extent of one4wentieih of a degree. These 
two temperatures of 1776 and 18S6, which have appeared to us 
equid, would then have difiered to this extent But cme-twen- 
tieth {^ji) in fifty years is ^j^ in a hundred, which would yield 
only one entire degree of variation in a thousand years. 

The two epochs which we have compared comprehend be- 
twixt them a period during which some portions of France have 
been deprived of their woods to a very great extent. The mean 
temperature of Paris, however, seems to have undergone no ap^ 
preciable change. 

We have taken the observations of 18S6 as the term of com- 
parison, that we might thus have a round number of fifty years. 
Had we pushed the comparison farther, brought it down to 1883, 
we should have found that observation yielded 7 centiemes of a 
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degree (.07) more. Thus, instead of a reduction of the tempera- 
ture, we should have found a slight increase. But we should 
require to wait some additional three or four years, before we can 
affirm with certainty that this slight difference is not owing to 
some irregular and accidental oscillation. 



SOME EXPERIMENTS AND OBSERVATIONS ON THE COMBINA- 
TIONS OF CARBONIC ACID AND AMMONIA. By JOHN DAVY^ 

M. D.y F.R. S. Communicated by the Author. 

In referring to the note-books of my brother the late Sir 
Humphry Davy, for the purpose of drawing up a memoir of his 
life, I have found an account of some experiments, which he 
made in 1799 at Bristol, on the salts of ammonia, and more es- 
pecially on the carbonates. He then ascertained that the common 
subcarbonate (the sesquicarbonate) is partially decomposed by 
heat, and that a portion of its carbonic acid is disengaged ; and 
he believed, that when it is sublimed a new salt is formed, more 
volatile than any known carbonate, containing a larger propor- 
tion of ammonia, of most pungent ammoniacal odour, and deli- 
quescent. The only published notice of these experiments, oc- 
curs in his researches on the nitrous oxide, introduced indden- 
tally in connection with the analysis of the nitrate of ammonia. 
He says, ^< In making the analysis of the carbonate of ammonia, 
I discovered that there existed many varieties of this salt, con- 
taming very different proportions of carbonic acid, alkali, and 
water ; the carbonic acid being superabundant in it, in propor- 
tion as the temperature of its formation was low, and the alkali 
in proportion as it was high ; and not only that a different salt 
was formed at every different temperature, but, likewise, that 
the difference was so great that the carbonate of ammonia 
formed at 300^, contuned more than 50 per cent, alkali, whilst 
that produced at 60* contained only 20 *.'' 

It appears from a note to this paragraph, that it was his in- 
tention to have given a particular account of these experiments, 



• " Researches, chemical and philosophical, chiefly concerning nitrous 
oxide, &c." p. 76. 
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but I caoDot find tbath&^Hd. OUier toore imernlids nod «ffi- 
portant ioquiries, it may bo iaferfed, diverted him fiom bis 
purpose. 

Since that time ibe oaBrbooates of anmoDia hai^ been^Uy in- 
vestigated, in relation to composkioo^ by sevetal ebeniitsi «qM^ 
cially by M. Gay Lussac, Dr Ure, and Mr Riphard Phillips. 
These 'gendemen b«ve established* in a satisfactory manner, the 
existence of three definite compounds, namely, carbonate, ses- 
quicarbonate, and bicarbonate. Whether another compound, 
such as my brother supposes he had obtained, is capable of be- 
ing formed, is still undecided. To endeavour to determine this 
qnestioo, I have ^dually been led into a set of .experiaients, 
oonoemmg the ioombinations of caitbonic aeid and ammoaia ge- 
nerally, much more exten^ve than I had at first cootesnpli^ted, 
the results of which I now beg leave to OQmaiUf)ieat€,«-^ilot, in- 
deed,, in the order in which they were dbtaiMd, but in that in 
which they, can be,most etunly ^uid bvieAy given. 

1. On the direct combifMiiou rf Carbom^ Acid and AmmoHim. ' 

Since the pubhoatioii of M. Gay Lussac^s very original pape^ 
on the combination of gases in definite volumes, in the year 
1808 *9 it has generally been admitted, that carbonic acid gas, in 
uniting with ammoniacal gas, condenses of the tatter exactly 
twice its volume ; and, further, that this acid and alkali are not 
«i^)able of uniting in any other proportions-, without the inter- 
vention of water f. 

Not having met widi any account df therepetitTon of the ex^ 
periment on the direct combination of the two-gasesj and con- 
«dering it desirable that every fundamental experhnent should 
be repeated, I have been induced to make it for my own satisp^ 
faction, u^ng every, precaution poi^ble to insure accuracy. The 
glass tubes for transferring the gases, and for their combination, 
weefr carefully graduated^ and scrupulously cleaned and dried I. 
The mercury of the troughs over 'which the combinatioti was 

• Memoires d^Arcueil, torn, it 

-f* Some chemists, I perceive, allude in their writings to an anhydrous bi- 
carbonate of ammonia; but it would appear only hypothetically. 

j: The tube for combination, wasof .ctpacitj H cubic inches, about 10 
indies long, with a funnel-shaped mouth graduated to eighth^ of a cubic inch. 
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mad^ was heated twelve bomrs before, above . the boiUog point 
of water, and the Vahe% were fiUed ^widi it whilst 8tilL warm * ; 
and the gases of known: purity, collected in a separate mercurial 
troagh^ were dried previous to tbdr coi)Qbiaation,<-^he alkaline 
gas by raems of potasda (kali purum of the shops), the acid gas 
by chloride of calduni'l', 

I do not conskkr it neeesslury' to enter into «r minute detail of 
the experiments made with- these precautions. iThe . results^ ge- 
nerally were amply oonfirmatpry of M. Gay Lussac's aocuracy^ 
indeed even beyond my expectation, reflecting that the results 
of the best experiments are only approximations to absolute 
truth. Thus, in one iitetance i»^wbtoh 1^ cubic inch of ammo- 
nia was condensed, by carbonic acid added in excess, the residual 
excess of the acid gas did not differ from what might have been 
expected according to theory, more than the ^^^th of a cubic inch ; 
nor was the difference greater in another instance, in which 2 
cubic inches of carbonic acid gas were condensed by ammonia 
in excete. 

As a farther test of accuracy, I may mention, that the salt 
formed was. exposed to the actbn of muriatic acid gas, and that, 
as might be expected, this gas, in decomposing the carbonate, 
disengaged^ eitactly half itsown volume of carbonic acid gas ; 
I say exactly, ibr when 1 ^th cubic inch was used, the gas evolved 
from the salt in excess was, as near as possible, one-half, after 
making, allowance for a certain impurity in the muriatic acid gas 
employe^it' 

The tubes for transference were similarly graduated and narrower. Thej 
were cleaned by washing them, first with dilute muriatic add, and afterwards 
with distilled water ; and they were dri^d by metos of fine wiurm cambric 

* The trough had a c3riliidricBl cistern attached' to it? .bbtton^ ^ teotif^ 
the tube in which the gases wertf mixed, so that no calculation, wi^ ^r^^uired 
for the effect of diminished pressure. 

i* The carbonic acid was obtained from Carrara marble, by means of dilute 
muriatic acid. Its degree of purity was ascertained, by introducing into it a 
fillet of paper moistened with two or tiiree drops oi a strong solution of po- 
tash over mercury, in a tube of the capacity of i cubic inch, divided into 60 
parts. The ammoniacal gas obtained from salammoniac byquidcHme, was 
tried in the same way, by a fillet moistened with water. 

X The muriatic acid gas was tested in the same manner as the ammoniacal 
gas, and just before the experiment 'This, I hardly need mention, is- neces- 
sary, as it is pretty rapidly decomposed when kept over mercury. 
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These trials were made at the ordioary temperature of the at- 
mosphere, which at the time was pretty constant at 60°. 

Though the salt formed by the direct union of carbonic acid 
and ammonia possesses singularly alkaline properties, and is as far 
as posfflblefrom being neutralised, yet it has very properly been 
called carbonate of ammonia^ and been con^dered as composed 
of one proportion of each of its elements; and, I may remark, 
that, in accordance with this, it is decomposed by a solution of 
the neutral muriate of lime without effervescence, producing a 
neutral mixture. 

2. On the Sesquicarbonate of Ammonia* 

I apply the term Sesquicarbonate, after Mr Richard Phillips, 
to that salt of ammonia commonly called the subcarbonate, 
which is obtained by the mutual decomposition, by means of 
heat, of carbonate of lime and salammoniac. 

The results of my experiments on the analysis of this salt, 
agree, as nearly as might be expected, with those of Dr Ure * 
and of Mr Richard Phillips -f, according to which the sesquicar- 
bonate may be considered as composed of one proportion of am- 
monia, of one and a half of carbonic acid, and of one of water. 

The method of analysis which I have applied to this salt, 
and also to the neutral or bicarbonate, is different from those 
employed by these gentlemen. It is briefly as follows. The 
proportion of carbonic acid has been ascertained by decomposing 
the salt I over mercury in a graduated tube, by means of dilute 
muriatic acid in excess, making due allowance for the gas ab- 
sorbed by the liquid §. The proportion of ammonia has been 
learned indirectly, by decompo^ng the salt by means of dilute 
muriatic add in excess, driving off the excess of acid by expo- 
sure of the muriate, in the capsule in which it has been formed, 
to the temperature of boiling water ; dissolving this salt in dis- 

* Annals of Philosophj, voL x. p. 203. 

f Quarterly Journal of Science, vii. 294 

X The salt is conveniently introduced wrapped in fine bibulous paper. 

§ Strong muriatic acid is capable of absorbing about half its volume of car- 
bonic acid gas at ordinary temperatures; when moderately diluted with 
water, its power of absorption is much the same ; and it is not sensibly altered 
by the addition of a little muriate of ammonia. 
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carefully 'weigh«diiii >a balabcei which is ^disdnctfy aftoled \sf 
7^5 of a graiiiy was iotrbcbacd into a tbbe^ver mercury, contm-' 
ii^g rfx ouUe inch ofdikite Buiiiai^ ackL The gas dke&gaged 
when^he' toarUe was qoke dis6(4?rcd, was 89 cabio indieSf or, 
allbwing^'for absopplioD, bjr the addy about .92. Now consider^ 
ing carbsnaleof Umei as. coosposed d 9&JBr lime,, and 80.7 car- 
bonic aoidt and 100 inches of the acid gas to. weigh 47.469 
gnafiis^ one graim^f the marUe ouj^ to yield .927 cubic inch, 
a diflerenee not apprtoaUe between the estimate aad the result.* 
Five grains' of nlanmioniiEK;, pM; of a transluceol loass, pre- 
cipitated ^trjr nitrate of siWer, afforded Id gndns of chloride <^ 
Sliver well washed, and perfectly driM, at a temperature aboy^ 
2I2*--(-. Now, considering the proport'^on in which ^ycf com-^ 
bines to be 108, that of muriatic acid 86.45, and that of ammo* 
nia 17^ according to Dr Tumer^s. estimates of the equivalents 
i£ silver, chlonne, and azote % ; and admitting that muriatic add 
^s and .anusmnia combine in equal volumes to form muriate 
of' ammonia, and that 100 cubic inches- of ammonia wei^ 
18.8837 grs. at 60^, and 100 of muriatic acid gas 40.0121 grs. ; 
it may be inferred from this result that Salammoniac b com- 
posed of 

8a70 Ammnnia ; 
66.86 Muriatic Add ;t 
or of 

17 Ammonia (1 proportion 17) 

37 Muriatic Add (1 36.45.) 

an approximaUon this as great as might be expected be- 
tween an '.experim«ital result and an estimaie;. and agreeing 
-exactly with- anoAer^ estitnate^ fevnded on the weight of the 

^ Tfasi)ar«Pfltepia«d;tiie«ttnn»tiy.atfthe.i^ 30" and 60*. 

Tll<i^)o<r»t)f Mtui«tloivjd£ tkeidiiuteradd /«M4^^ expeiimftiit. 

f The same result was obtained in three different experiments; 

X London and Edinburjg^ Philosophical Magaarinft and Jouinalt %. Au- 
gust ia33» p. UO. 

X The loss 2l46 grs. may be ^nddered in part owing tt> hygrometrieal 
water, which, according to experiments, is .7 per cent.* ; and, in part,, to the 
manipulations and the data for calculatiott deriyed from experiments^ 
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gaa08, accQi'ding to wbiciv the ^aivalenttf of itfamoDia axA mu^ 
riatic add are 17 and 87. * 

I have said that the results of my analyses of the sesquicar- 
bonate of ammonia, agree as nearly as might be expected with 
those of Dr Ure, and of Mr Richard Phib'ps. They are exhi- 
bited in the following table : — 



biper. 


CarbODkAddGai. 


Cblodde of SflTer. 


1 


1.15 cubic inch. 


11.6 grains. 


2 


1.16 


11. 


3 


1.18 


11.8 


4 


1.15 





The gas was procured from 1 grain of the salt, allowance 
having been made for absorption by the acid ; and the chloride 
was obtained from 5 grains. In each instance, the salt was 
taken from a compact translucent mass, that bad undergone no 
change from exposure to the air. 

Calculating on these results,, or 1.15 cubic inch of carbonic 
acid gas at 60° (the minimum quantity) for X grun, or 115 
for 100 grains, and on the mean of the quaotities of chloride 
of silver, namely 11.74 grs. or S34.8 per cent, it follows^ on the 

* I may mention, that I have endeavoured to ascertain directly the yto* 
portion of muriatic licid in salammoniac, by decomposing it in a graduated 
tube overxtLexcwpfi by sulphuric acid ; but, that I have not been able to 
obtain .perfectly aatia&ctory results, owing to 4;he powev4>f Jabsovbing muria'* 
tic acid gas possessed by aulphnriQ acid» Sulphuria acdd^jof^'^pecific .gravity, 
1.85, absorbs very nearly its own volume of muriatic aeidgas^ at 60"^ the ab- 
sorption takes place slowly, even when agitation is employed. The acid.ga8 
imparts to the suphuric add its peculiar odour; and, if ammonia is brought 
lieai^ fiuMts may be seen on the isiqposure- of 'the aeid to the open air. 

On the supposition, that salaramoiriao is an aphydixms^falty ft gninstof it 
ought to afford a2 cubic inches of gas ;,. they actually afibrded 7.5 cubia 
indies ; and, in another instance, 1 grain, which should have yidded 1.65 cu« 
bieinch. gave 1.56 cubic inch. 

That Salamtneniae is an a^ydious sak^ even- leaving out of con^deration 
the results ict the text, appears to be proved by the drcumataiice, that, wiien 
muriate of ammonia is formed by the direct xmioxvof the gases^ and. heat is 
applied to the salt, the smallest quantity of water present is driven o$ and 
becomes visible, being condensed in the cool part of the vessel — Yide^ Ni- 
colson's Journal, voLxgodVy.p. 7(^ mlMw FhaiA'deadriMbiKiezpaiimentin 
proof of this. 
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data before given, in connexion with the analysis of Carrara mar* 
ble and muriate of ammonia, that this salt is composed of 



or of 



27*99 Ammonia, 

64.68 Carbonic Add, 

ia03 Water; (considering the lou water) 

17. Ammonia (1 porportion 17) 
34.2 Carbonic Add (1^ S3) 

10.8 Water (I 9) 



an approximation, in regard to proportion, very close^ except^ 
ing in that of the water, the excess of which, it may be conceived^ 
is either hygrometrical, or, as is more hkely, only appar^it from 
inaccuracies committed with the experiments, and the data of 
the calculations. 

The degree of solubility of the sesquicarbonate, and the 
effects of heat on it, have been variously stated by authors. 
I shall mention the results I have obtained in endeavouring to 
determine these points with some care, and also some other pro- 
perties belonging to the salt, not unworthy of notice, in relation 
to the changes to which it is liable, depending on the operation 
of complicated affinities. 

The quantity of sesquicarbonate which water is capable of 
dissolving, varies, I find, very much with the temperature : — 
Thus, 100 grains of water at SB"" Fahr.were saturated with about 
ftS grains of the salt ; at 62% with about 30 grs. ; at 90°^ with 
about 87 grs. ; at 105*, with about 41 grs. ; and at ISO**, with 
about 60 grs.* — the temperature at which the salt begins to be 
decomposed, as is indicated by the disengagement of gas. 

It is commonly supposed, that a greater degree of heat than 
the temperature last mentioned, is required to decompose this 
salt ; but incorrectly. This degree is as near the true one as pos- 
sible. At 118° the solution remains tranquil; at 120% air- 
bubbles are slowly disengaged ; and above this, the effervescence 
rapidly increases in violence, with every additional degree of heat. 

In mentioning the solubility of the sesquicarbonate at differ- 
ait temperatures, I have in every instance said about so much ; 
for it is almost impossible to determine the quantity with abso» 

* The lalt, in very fine powder, was added in amaU portions to the water 
in a bottle with a glass stopple, shaken well after each addition, and the tem- 
perature fixed by immersion in water. 
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lute exactness, owing to the circumstance, that, when an excess of 
the sesquicarbonate is added, either a decomposition takes 
place in the saturated solution, or the salt added is decomposed^ 
for a portion of neutral salt separates in the solid state, and the 
solution becomes more highly alkaline ; and the same separation 
of neutral salt takes place on the reduction of temperature of a 
saturated solution of the sesquicarbonate, with a proportional 
increase of its alkalescence. Whether, in these instances, am- 
monia is evolved uncombined, or a carbonate of the same 
composition, as that formed by the direct combination of its ele- 
ment, I have not been able to ascertain. 

The sesquicarbonate is said tcrbe soluble in alcohol. I have 
hot found it so. Thus, when 12.9 grs. of it, in fine powder, were 
added to 100 gis. of alcohol, of specific gravity .829, there was 
a slight reduction of temperature ; after standing 24 hpurs, the 
bulk of salt was not apparently diminished ; collected on a filter, 
and rapidly dried between the folds of bibulous paper, it weigh- 
ed 11.8 grs. The alcohol had acquired a strong ammoniacal 
odour ; mixed with dilute muriatic acid, only a very few mi- 
nute air-bubbles were disengaged, no more than might be attri- 
buted to the separation of the little atmospheric air dissolved, 
which the diluted acid, and, I believe, the alcohol contain. 
The salt remaining on the filter was perfectly inodorous, and, in 
fact, was reduced to the neutral state. In this instance, it may 
be inferred that the sesquicarbonate was resolved into ammonia 
and the bicarbonate. The statical results are not inconsistent 
with this idea * ; and the alcohol not efiervescing, excepting in 
the slightest degree with an acid, confirms it It is also con- 
firmed by digesting alcohol, or a large quantity of the salt, so 
as to become strongly impregnated with ammonia. A solution 
of this kind, of specific gravity .834, did not, with an acid, give 
stronger indications of the presence of carlx)nic acid. When 
weaker alcohol is used, the result is somewhat different; judg- 
ing from the degree of effervescence of the alcoholic solution, this 
formation of the neutral carbonate is accompanied by the pro- 

^ No very rigorous calculation can he made on the result of an experiment, 
in which a very slight loss (hardly to he avoided) in filtration and drying 
would lead to considerable error. 

VOL. XVI. NO. XXXII. APRIL 1834. S 
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ducdon of a little carbonate, as well as the separation of some 
ammonia ; and the spiritus ammonias, and the spiritus ammo* 
mm aromaticus of the London Pharmacopoeia, appear to be ex-* 
amples of this kind of solution ; they effervesce distinctly with 
an acid, but less powerfully than a solution of the same strength 
of the carbonate of ammonia. * 

3. On Ike Bicarbonate of Ammonia. 

Of this salt I have examined various specimens, procured by 
four different methods : Ist^ By the exposure of the sesquicar- 
bonate to the atmosphere ; Sdlt/j By passing carbonic acid gas, 
by means of Nooth^s apparatus, into a strong solution of the ses» 
quicarbonate ; 8(%, By the action of alcohol on the sesquicar- 
bonate, either in powder or in solution ; and, 4^AZ^, By heating 
sesquicarbonate in a saturated solution of this salt under pres- 
sure, and cooling the concentrated solution thus produced, also 
under pressure. The salt procured by the first and third me- 
thod is In the state of powder ; that obtained by the two other 
processes is crystallized, in one instance in rhomboidal plates ; 
in the other, (by the second method), as is well known, in 
prisms, commonly four-sided, with pyramidal terminations. 

The following table shows the results I have obtained, in sub« 
Meeting specimens of this salt to the same process of analysis as 
that which was applied to the sesquicarbonate, and in the same 
quantities :— 



topt 


Caifconic Add Can 


Chloride of Snm. 


1 


1.18 cubic inch. 


a7 grains. 


2 


1.18 


as 


3 


1.18 


8.6 


4 


1.16 


as 


5 


1.16 


a7 


6 


1.16 


9.3 


7 


1.16 




8 


1.16 


as 


9 


1.16 


8.4 



The salt No. 1, 2, 8, was in rhomboidal crystals, formed in 
the manner described, and dried by exposure to the atmosphere, 

* From one experiment that I have made, alcohol of Sp. gr. .829, ap- 
peared to disolve about 50 times its volume of ammoniacal gas. The an- 
hydrous carbonate of ammonia is also soluble in alcohol of this strength ; 
but its degree of solubility I have not ascertained. 
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after having been washed with a little distUfed water, to reniove 
any adhering sesquicarbonate. The crystals were tran^rent 
and inodorous, and some of them were nearly half an inch in 
diameter. 

That No. 4 and 6 was in small prismatic crystals, and was 
also washed with distilled water, and dried in the atmosphere. 

That No. 6 and 7 was in powder, procured by exposure of 
the sesquicarbonate for two or three weeks to the atmosphere, 
till it had lost its ammoniacal odour. 

And that No. 8 and d was in powder, obtained by digesting 
the sesquicarbonate in alcohol. 

Calculating on the maximum quantity of carbonic acid gas 
disengaged from one grain of the salt, viz. 1.18 cubic inch, and 
on the mean quantity obtained from five grains, namely, 8.6 
grains, on the data before given, this salt would appear to be 
composed of 

21.56 Ammonia, 
66.01 Carbonic Acid, 
22.43 Water ; 
or of 

17 Ammonia, - (1 proportion 17.) 
44.1 Carbonic Acid - (2 proportions 44.) 
17.66 Water - (2 18.) 

an approximation even greater than might be expected. In rela- 
tion to the quantity of carbonic acid, it seemed preferable, in 
the instance of the sesquicarbonate, to take the maximum for 
forming the estimate ; and in that of the bicarbonate the maxi- 
mum, as the tendency of the former salt is to pass into the neu- 
tral ; and of the latter salt to retain a little of the sesquicarbon- 
ate, and probably to generate it 

Considering the methods of analysis employed, I am disposed 
to think that the slight differences in the results, in the several 
instances, arise, not so much from imperfection in the experi- 
ments, as from slight difference of composition in the salts them- 
selves, which, if I do not deceive* myself, will readily be admit- 
ted, after the statement of some particulars, which I shall now 
proceed to give concerning the bicarbonate. 

This salt is less soluble in water than the sesquicarbonate, 
and more readily deprived of *a portion of its carbonic acid, by 

s2 
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heat, and other disturbing causes. From the trials which I hare 
made of its solubility, water appears to take up about 17 pec 
cent of it, at 66**. When I have added more sidt, even at this 
temperature, a portion has disappeared, but not without the dis« 
engagement of air-bubbles ; and, at a higher temperature, as 
at 98* ; and above that, the disengagement of gas has been co- 
pious, indicating a decomposition of the salt, which is also denot- 
ed by its acquiring an ammoniacal odour. So great is the ten* 
dency of the bicarbonate to undergo change with water, that, 
though I have just spoken of its solution, I am doubtful if a 
true solution of it can be obtained, or if it can exist in the state 
of aqueous solution. I have been led to entertain this doubt, by 
finding it impossible to saturate a solution of the sesquicarbon- 
ate, by passing carbonic acid gas into it in Nooth^s apparatus; 
however great was the quantity of carbonic acid gas introduced, 
the solution continued alkaline ; none of the acid appeared to 
be arrested, excepting that portion which was fixed in the bi- 
carbonate, the bicarbonate itself becoming solid and crystalline 
as it formed. And I have been strengthened in the doubt, by 
my inability to preserve either a weak or a strong solution, made 
with the neutral salt, for any time, without its becoming alkal- 
escent ; even immediately after the solution of inodorous crys- 
tals, test-paper has indicated an excess of alkali. Even on the 
solid salt, the presence of moisture acts as a disturbing cause. 
Crystals, when put by, though perfectly inodorous, and appar- 
ently dry at the moment, soon acquire, in close vessels, a distinct 
and even strong ammoniacal odour, accompanied by the separa- 
tion of moisture, — part of the water of crystallization ; and this, 
I have observed, even takes place immediately, after removal 
out of an atmosphere of carbonic acid gas, where the salt had 
been exposed to considerable pressure. How to explain the 
change seems difficult ; at least, keeping in view the formation of 
the salt, it seems, as it were, a kind of link between inorganic 
and organic chemistry. The influence of water, however, ap- 
pears to be certain, and the only way in which I have been able 
to preserve the bicarbonate for any length of time, has been 
by keeping it perfectly dry, and putting into the bottle with it 
chloride of calcium wrapped in paper. 
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The bicarbonate exposed to the air, seems to undergo the 
same decompoidtion as when it is confined under ordinary cir- 
cumstances ; and in time it entirely disappears, and the more 
rapidly, the greater the humidity of the air. If a strong solit- 
tion is exposed, the decomposition is very rapid ; it presently 
emits an ammoniacal odour, which it continues to give out till all 
the saline matter is dissipated, and only water remains. The 
method of obtidning the bicarbonate by the exposure of the 
seaquicarbonate to the atmosphere, may appear incongruous 
with this statement ; but I do not consider it so in reality, at is 
might not be diiBcult to show, were the subject sufficiently in- 
teresting to entitle it to minute discussion. 

The other methods mentioned, of procuring the bicarbonate, 
might be adduced in favour of the idea, that it can only exist 
in the solid state, particularly its production in a strong solu- 
tion of the sesquicarbonate in cooling, and the more especially, 
as it takes place, even if part of the carbonic acid gas is al- 
lowed to escape from the heated solution, or if aqua ammonias 
is added to the solution. 

The bicarbonate, I believe, is perfectly insoluble in alcohol, 
and its production from the sesquicarbonate, by the action of 
alcohol, may be partly owing to this circumstance. When kept 
in alcohol, it undergoes change as in air, carbonic acid gas is 
disengaged, and a solution of carbonate of ammonia is generated. 

4. On the effect of Heat on the solid Sesquicarbonate, and Carbonate 
of Ammonia 

It was in an experiment on subjecting the sesquicarbonate 
of ammonia to heat, as already observed, that my brother, in 
1799, inferred that he had obtained a new combination of car- 
bonic acid and ammonia, characterized by its acrid ammonia- 
cal odour and deliquescence in the atmosphere ; and containing, 
as he believed, a larger portion of ammonia than any of the 
then known compounds. 

As far as mere observation is concerned, the results I have 
obtained in repeating the experiment are in perfect accordance 
with his. The products of the distillation of the sesquicar- 
bonate appear in the following order : — First, carbonic acid gas ; 
next, the salt in question, which, if applied, is considerable, and 
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DO cooliDg means employed, reaches the neck of the retort, and 
even passes into the receiver : next, a salt which appears to be 
a mixture of the preceding, and . of the sesqnicarbonate ; aod 
lastly, the same mixture with a great excess of water. 

Of these saline products, none that I have examined by the 
methods of analysis described, have contained more ammonia 
than the carbonate. The salt which is most volatile, and conse- 
quently passes farthest before it condenses, contains about the 
same proportion of ammonia as the anhydrous carbonate, and 
appears to differ from it only in containing water, — ^in fact, in 
being a hydrated carbonate. Dr Thomson, in the last edition 
of his System of Chemistry, states, that ^^ the carbonate may 
be formed by mixing one volume of carbonic acid gas, two vo- 
lumes of ammoniacal, and one volume of the vapour of water *J^ 
I have thus obtained it over mercury ; and it has exhibited the 
same properties as that which my brother first procured by dis- 
tillation, especially the property of deliquescing on exposure to 
the atmosphere, of which no mention is made by Dr Thomson, 
or by any other chemical writer that I have had it in my pow^ 
to consult. 

Relative to the statement of my brother, contained in his re- 
searches already referred to, that the proportion of alkali capa- 
ble of combining with carbonic acid may vary between SO and 
60 per cent., according. to the temperature at which the combi- 
nation is made ; I believe he was deceived by the methods of 
analysis which he employed, as none of the trials which I have 
made have confirmed his conclusion. I shall mention the results 
of one experiment only, in which the carbonate of ammonia 
carefully made with dry gases, over dry mercury, was exposed 
to a temperature of about 170% gradually raised, through the me- 
dium of a mercurial bath. As long as the temperature was below 
140*, the salt appeared unaltered, no gas was disengaged ; 
proving that there was no change of composition. When the 
temperature was raised to 140% the salt presently became ga- 
seous, and, as well as I could judge, occupied just the same space 
as its ingredients did before combination. When reduced below 
140^, the gaseous salt, whether in the upper part of the jar, or 

• Sjstem of Chemistrj, ii. p. 384, — 7th edition. 
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transferred into another jar, (which was very easy to do, by pro- 
tecting the hands with thick leather gloves), was agjun con- 
densed, without any gaseous residue, and this equally, whether 
previously heated to 140°, 160°, or 170.° 
Malta, May Qth, 1833. 



STATISTIC VIEWS OF THE MORTALITY IN VARIOUS COUNTRIES 
IN EUROPE. 

In considering how limited and few the differences are which 
exist among the nations of Europe, either in their physical or 
moral order, it appears at first sight that the laws to which the 
duration of human life are subjected, cannot experience any very 
great variations even in the most distant countries. It would be 
erroneous, however, to beUeve that it is so ; for in the group of 
European nations who live imder the same zone, and whose 
primitive features are gradually effaced by civilization, mortality 
experiences as long a series of different terms as in regions in- 
habited by different races of men, and situated in climates the 
most opposite to each other. 

The causes which affect the movements of the population in 
Europe, have even a more powerful influence on mortality than 
on reproduction or births. The greatest is nearly twice as great 
as that of the least fecundity ; whilst, in many districts, the aur 
nual amount of deaths is generally three times as much sC^ that 
to which it is limited in some others in proportion to the whole 
population. 

In truth, the most accurate statistical returns which have been 
drawn up prove, that mortality is reduced in various countries 
to such a pcnnt, t])at it does not exceed one death in 59 inhar 
bitants ; whereas in many others, it increases annually to one 
twenty-second part of the population, and still more immensely 
in times of distress. 

On searching in official documents for the number of deaths 
for several of the latter years, in the principal European states, 
it is found, that the difference of their mortality compared with 
their population is as follows : 
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Table of the proportion of deaths to the population^ and of the 
annual mortality/ among each million 6f infuMtants in the 
principal States ^Europe. 





Periods 


ATerage 


Ratio 


Annual mortalitT^ 


Countzto. 


or 


number of 


oCthe avenge in each miUkm of| 




Epodu. 


Deaths. 


Population. 


jTinftfHtiintSa 


Sweden and Norway, 


1821 to 1826 


79,900 


1 in 47inh. 


21,300 


Denmark, 


1819 


33,800 


1 ... 46 ... 


22,400 


European Russia, 


1826 


960,000 


1 ... 44 ... 


22,700 


Kingdom of Poland, 


1829 


93,000 


1 ... 44 ... 


22,700 


Britannic Islands, 


1818-1821 


373,000 


1 ... 66 ... 


18,200 


Netherlands, 


1827-1828 


163,000 


1 ... 38 ..• 


26,600 


Germany Proper, 


1825-1828 


290,000 


1 ... 45 ... 


22,400 


Prussia, 


1821.1826 


303,500 


1 ... 39 ... 


26,600 


Austrian Empire, 


1828 


675,000 


1 ... 40 ... 


25,000 


France, 


1825.1827 


808,200 


1 ... 39 ... 


26,600 


Switzerland, 


1827-1828 


60,000 


1 ... 40 ... 


26,000 


Portugsd, 


1815.1819 


92,000 


1 ... 40 ... 


25,000 


Spain, 


1801-1826 


307,000 


1 ... 40 ... 


26,000 


Italj, 


1822.1828 


660,000 


1 ... 30 ... 


33,300 


Greece, 


1828 


33,000 


1 ... 30 ... 


33,300 


Turkey in Europe, 
Northern Europe, 


1828 


334,800 


1 ... 30 ... 


33,000 


2,972,100 


1 ... 44 ... 


22,700 


Southern ditto, 

Total, 


• . . 


2,284,200 


1 ... 36 ... 


2W00 


6,256,300 


1 ... 40 ... 


25,900 



Accord'mg to this table, and many others of a more detailed 
nature, there annually dies : 

1 inhabitant in 28 in the Iloman State, and the ancient Venetian pro. 
vinces ; 1 in 30 in Italy in general, Greece, and Turkey ; 1 in 39 in the Ne- 
therlands, France, and Prussia; 1 in 40 in Switzerland, the Austrian Empire^ 
Portugal, and Spain ; 1 in 44 in European Russia and Poland ; 1 in 46 in Gerw 
manj, Denmark, and Sweden; 1 in 48 in Ncnrwaj; 1 in 63 in Iceland; 
1 in 68 in England ; 1 in 69 in Scotland and Iceland. 

These numbers present the following results : 
The smallest chances of life and its shortest duraticm are not, 
^is one might believe, amongst the effects pf the rigorous cli<- 
mate of Norway, or the marshy soil of Ireland ; it is in the 
beautiful climate of Italy that life is reduced to its minimum 
extent. On the contrary, it is among the icy rocks of Iceland, 
in the midst of the eternal fogs of Scotland, where man attains 
his greatest age. 

Of all the European States, the Britidi isles are, in this re- 
pect, the most favoured ; of each million of inhabitants, they only 
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lose 18,S00> whilst the mortality is almost double in the coun- 
tries washed by the Mediterranean. 

Life, next to these, is most certain in Norway and Sweden* 
Ceteris paribus^ three people die in the south of Europe, two 
only and hardly that, die in ancient Scandinavia. Denmark and 
<Jermany enjoy, as it were, similar advantages. 

Russia and Poland, where nature and fortune have not been 
lavish of the necessaries of life, enjoy, however, an astonishing 
longevity. The population, comprising a mass of nearly sixty 
millions, spin out their existence almost one half longer than 
that which is enjoyed by the inhabitants of Italy, and exactly 
twice the length of time which any one can expect to live ia 
the capital of Austria. 

The average time of life which only cuts off one victim in 40 
annually, is to be found in the Cantons of Switzerland, the 
Austrian Provinces, and in the Spanish Peninsula, in conse* 
quence of the sun and the dryness of the air. 

France, the Netherlands, and Prussia, nearly reach the same 
term, and will soon get beyond it, unless war or some other 
scourge arrests the progress of their social amelioration. 

In the rest of Europe, the mortality amounts to one-thirtieth 
of the population, and is even frequently increased by acci- 
dental causes, which have for a long time endangered the pros- 
perity of the shores of the Mediterranean. 

On the whole, we reckon, one year with another, 6,256,000 
deaths in 210 millions of people, by a mortality of one fortieth 
part, which is unequally distributed among the northern and 
southern states. . The former have only one death in 44, the 
latter, one in 36 persons. Of one million of inhabitants in dis- 
tricts situated in the north of France, 22,700 die ; 27,000 die 
in those which lie towards the south. This is a difference of more 
than 5000 deaths, equivalent to a two-hundredth part of the 
population. 

If we carefully examine theSe numbers and those of the 
tables of details from which they are extracted, we will dis- 
cover that two great causes which predominate over all the 
others, determine the ratio of mortality to the population, or, 
in other words, regulate the number of the chances of human 
life. These are the influence of climate and civilization. 
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The climate is p^uliariy &vouirabIe to the prokaigation of 
human life when it is cold or even rigorous, or when the btir 
midity in the environs of the sea is combined with a low tem- 
perature. 

The smallest mortality in Europe, occurs in maritime coun- 
tries which are in the vicinity of the polar circle, such as Swe- 
den, Norway, and Iceland. This is also the case in countries 
where, as in Russia, the influence of climate is not aided by 
civilization, and of itself is sufficient to assure long life to man- 
kind. 

Countries where the heat is moderate, are not, as might be 
supposed, among those which possess the advantage of a small 
mortality ; to obtain it, they must acquire the benefits of a hi^ 
state of social order. 

The southern countries, the mild climate of which seems to 
be so favourable to the human race, are, on the contrary, re- 
gions where life is exposed to the greatest dangers. In the 
smiling plains of Italy, the chances of dying tu^e one-half greater 
than those of cold and foggy Scotland ; and under the beauti- 
ful skies of Greece, the certainty of life is one-half less than 
among the ices of Iceland. 

The places of the torrid zone, the mortality of which has 
been calculated, show the p^nicious influence which is exercised 
over the existence of mankind by a high temperature. 

Lstttude. 

6"* 10' Batavia, decrease of 1 in 26^ inhabitants. Burrow. 

10' 10' Trinidad, 1 — 27 Official documents. 

ly 64' St Lucie, 1 — 27 Pugnet 

14* 44' Martinique, I — 28 M. de J. 

15** 69' Guadeloupe, 1 — 27 M. de J. 

18"* 56' Bombay, 1 — 20 Transactions Acad. 

23' 11' Havannah, 1—33 Humboldt 

The resistance of the vitial principle in the tropics differs ac- 
cording to the races of men ; and its duration in some places is, 
for the one, double or triple that for the others. The following 
are examples of this variation : — 

Batavia, in 1806 — ^Europeans, 1 in 11 individuals ; Slaves, 1 in 13; Chi- 
nese, 1 in 29 ; Javanese, 1 in 46. Bombay, in 1815 — Europeans, 1 in 18^ ; 
Mussulmen, 1 in 17^: Parsees, 1 in 24. Guadaloupe, 18l6 to 1824 — 
Whites, 1 in 234 ; Freedmen^ 1 in 35. Martinique, in 1815— Whhes, 1 in 24 ; 
Freedmen, 1 in 33. Grenada, 1811— Slaves, 1 in 22.— St Lucia in 1802— 
Slaves 1 in 20. 



Digitized by 



Google 



various CoufUries in Europe. 263 

We may compare this immense mortality in the torrid zone, 
with that which occurs in Madeira, the only colonial establish* 
ment in the temperate zone. Heberden has calculated, that 
the deaths in that island were in the proportion of 1 to 49.89^, 
of the whole inhabitants. 

The effects that the degree of perfection, more or less exten- 
sive, of the social economy exerts on mortality, are not less ex- 
tensive than those the cause of which is to be found in the in- 
fluence of the climate. 

The influence of the progress of civilization is discovered by 
comparing the ratio of the deaths to the population of the same 
country at epochs, the intervals of ^hich have been marked by 
social ameUorations. The following sferies of universal terms 
presents an instructive comparison : — 

The number of deaths compared with that of the inhabi- 



tants, was. 






In Sweden, 


1754 t6 1763, 1 


in 34, in 1821 to 1825 1 in 45 


— Denmark, 


1751 to 1756 1 


^ 32 —1819 1—45 


— Germany, 


1788 1 


— 32 —1825 1—45 


— Prussia, 


1717 1 


— 30 -182! to 1826 1 — 39 


— Wurtemberg, 


1749 to 1754 1 


— 32 —1825 1—45 


— Austria, 


1822 1 


— 40 —1828 to 1830 1 — 43 


— Holland, 


1800 1 


— 26 —1824 1 — 40 


— England, 


1690 1 


— 33 —1821 1 — 58 


— . Great Britain, 


1785 to 1789 1 


— 43 —1800 to 1804 1 — 47 


— France, 


1776 1 


— 25^—1825 to 1827 1 — 39^ 


— Canton ofVaud, 1766 to 1766 1 


— 36 —1824 1 — 47 


— Lombardj, 


1769 to 1774 1 


— 27i— 1827 to 1828 1—31 


^ Roman States, 


1767 1 


— 24 —1829 1—28 


— Scotland, 


1801 1 


— 44 —1821 1 — 59 



Thus the mortality has diminished, — 

In Sweden, nearly ^ in 61 years; in Denmark, } in 66 years; in Ger- 
many f in 37 years ; in Prussia, \ in 106 years ; in Wurtemberg, | in 73 
years ; in Austria i^s in 7 years ; in Holland i^ in 24 years ; in England, f in 
131 years ; in Great Britain, ^\ in 16 years ; in France, ^ in 50 years ; in 
Canton of Yaud, ^ in 64 years ; in Lombardy, | in 56 years ; Romaa States, 
^ in 62 years. 

For thirty years, the mortality has been stationary in Russia 
and Norway ; it has increased in the kingdom of Naples. 

On the whole, there has been, for 80 years, a mortality 
of 1 individual in 36 throughout Europe, according to Siiss- 
milch ; our calculations do not exceed 1 in 40, according to the 
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average of later years* On the continent of Europe there has, 
therefore, been a diminution of one^ninth in the mortality of the 
aggregate of the people, if we can rely on the German writer on 
statistics. We are, however, inclined to think, that, during his 
time, the mortality generally was less than one-thirtieth of the 
population, which supposes that it is more than one-third less at 
present in proportion to the augmentation of its population. 

This gradual diminution of mortality arises from the same 
causes in the principal towns of £urope. The number of deaths 
■compared with that of the inhabitants at distant epochs, g^ves 
the following proportions :— 

Paris, in 1650 1 in 26 inbab. $ in 1829 1 in S2 



liondon, . 


... 1690 


1 ••• 


, 24 


••• 


... 1828 1 ... 


66 


Berlin, 


... 1755 


1 ... 


. 28 


•.• 


... 1827 1 ... 


. 34 


Geneva, 


•.. 1560 


1 ..< 


. 18 


... 


... 1821 1 ... 


43 


Vienna, 


... 1750 


1 •*• 


20 


... 


... 1829 1 ... 


25 


Borne, in 1762-1771 


1 ... 


21 




.,. 1828 1 ... 


31 




1761-1770 


1 ... 


25 


... 


... 1828 1 .. 


29 


Cambridge^ 


in 1811 


1 ••• 


. 41 


••• 


... 1821 1 ... 


68 


Norfolk, 


... 1811 


1 »•• 


, 50 


... 


... 1821 1 ... 


69 


Manchester, 


... 1757 


1 ... 


26 


... 


... 1821 1 ... 


68 


Birmingham, 


... 1811 




304 


... 


... 1821 1 ... 


43 


Liverpool, 


... 1773 


1 ... 


27 


... 


... 1821 1 ... 


41 


Portsmouth, 


... 1800 




28 


... 


... Ibll 1 ... 


38 


Petersburg, 


... 1768 


1 ... 


28 


... 


... 1828 1 ... 


48 


Stockholm, in 175^-1763 


1 ... 


19 


..• 


... 1827 1 ... 


26 



The annual mortality has also diminished in Paris, more than ^ in 80 years ; 
in London, more than ^ in 1 78 years ; in Berlin, \y or nearly ^, in 72 years ; 
in Geneva, | in 261 years; in Vienna, ^ in 80 years ; in Rome, ^ in 63 years $ 
in Amsterdam, ^ in 64 years ; in Cambridge, f in 10 years ; in Norfolk^ \ in 
10 years; in Manchester, f in 64 years; in Birmingham, nearly f in 10 years; 
in Liverpool, i in 38 years ; in Portsmouth, more than ^ in 11 years ; in Pe- 
tersburgh, nearly § in 40 years ; in Stockholm, more than | in 67 years. 

The causes of the greatest mortality in European countries 
and cities are chiefly— 

The marshy humidity of the air, especially in hot countries ; the effects of 
privations on the lower classes of society ; the scarcity of the means of sub- 
sistence, or, at least, their rise in price as compared with the wf^^ of labour ; 
pestilential diseases ; unfavourable seasons, especially abrupt changes in the 
temperature ; the closeness, dirtiness, and unhealthiness of private houses, 
prisons, infirmaries, and hospitals ; the excessive use of spirituous liquors, 
and indulgence in drunkenness ; unwholesome or unremitting labour, espe- 
cially in childhood and youth ; lastly, war, but less in consequence of battles 
than forced marches, and frequently the mal-administration of armies. 
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The causes of the diminution of mortality where civilization 

is progressive, are — 

The draining of marshes, and the embanking of streams and rivers ; the 
fiiYourable divisioii of public wealth, which affords each individual labour 
and subsistence ; the abundance and good quality of the food of the people ; 
the attention bestowed on children from birth, and continued in schools, 
manufactories, and public establishments ; Vaccination, and sanitary arrange- 
ments, which prevent the importation or development of contagious dis- 
eases ; the low price of the productions of industry, allowing the less afw 
fluent classes to enjoy those habits of cleanliness which were equally unknown 
and beyond their reach, and furnishing them with the means of escaping the 
intemperateness of the season ; lastly, the successf\il measures adopted fbr 
diminishing the insalubrity of towns, and especially of colleges, theatres, ho8« 
pitals, prisons, churches, and other public establishments, which, in many 
places, are stiU without the means of ventilation, heatings and cleaning. 

The results of such ameliorations may be appreciated in a con« 
vincing manner, by inquiring what has been their influence on 
mortality during the last century in the three European coun- 
tries where their progress has been most obvious. If we collect 
England, Germany, and France in one group, we find, that the 
average term of mortality which, in that great and populous re^ 
gion, was formerly 1 in 30 people annually, is not, at present^ 
more than 1 in 38. This difference reduces the number of deaths 
throughout these countries from 1 ,900,000, to less than 1,^00,000 
persons ; and 700,000 lives, or 1 in 83 annually, owe their pre* 
servation to the social ameliorations effected in the three couiw 
tries of western Europe, whose efforts to obtain this object have 
been attended with the greatest success. 

The life of man is thus not only embellished in its course by 
the advancement of civilization, but is even extended by it, and 
rendered less doubtful. The effects of the amelioration of the 
social condition are to restrain and diminish, in proportion to the 
population, the annual number of births, and in a still greater 
degree that of deaths ; on the contrary, a great number of births, 
equalled or even exceeded by that of deaths, is a characteristic 
sign of a state of barbarism. In the former case, as men in a 
mass reach the plenitude of their pby^cal and social development,- 
the population is strong, intelligent, and manly ; whilst it remains 
in perpetual infancy where generations are swept off without be- 
ing able to profit by the past, to bring social economy to perfec*^ 
tion. 
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ON ELECTRICITY, AND ON THE NATURAL SOURCES OF ELECTRI'- 

ciTY AND MAGNETISM. By PrqfessoT M, A, De la Bive. 
I. Atmatphirk (md Animal .^mtriciiy. 

CoNCERNiNO atmospheric electricity, the beautiful work in 
the Memoires de TAcadeime ides Sciences, upon lightning con- 
ductors, ought not to be overlooked. This memoir *, drawn up 
by M. Gay Lussac, is composed of two distinct parts. In the 
former, he furnishes a very lucid and complete summary of the 
theory of thunder and conductors. He briefly recapitulates the 
electrical phenomena upon which this theory is founded, and the 
results which observation and experience have afforded on the 
subject. He dwells upon the dangers of imperfect conductors, 
and of such as are interrupted, or not sufficiently large to resist 
the heating influence of the lightning. He also insists upon 
the necessity of their having as free an entrance as possible into 
the sml beneath. In accordance with the opinion of M. Charles, 
who attended a great deal to this subject, he believes that a con- 
ductor will thoroughly protect from the assaults of lightning, a 
racular space having a radius of a length double the height of 
the conductor; a rule, according to which buildings ought to be 
protected. He finally cites a great many instances in which ac- 
cidents have occurred from inattention to these precautions, or 
from a total want of a conductor. He alludes to a remarkable 
fact, which seems to prove that movement of the air facilitates 
the descent of the thunderbolt, viz., that, in 1718, in the night 
between the 14th and 16th of April, four-and-tweitty church 
towers, in all of which the bells were rung, were struck with 
lightning in Brittany; whilst those escaped in which the bells 
were not rung. He protests then strongly against the prevailing 
practice, especially in villages, of ringing the bells on the ap- 
proach of a storm, with the purpose, it is alleged, of dissipating 
and breaking up the thunder cloud. 

The practical part of the memoir includes a great number of 
interesting details upon the construction of conductors. It is in 
particular recommended, that the vertical rod shall be S8 or 80 
feet high, of a pyramidal form, with a base of 2 inches on each 
side, and, to prevent the oxidation of the iron, that it should 
• Vide Ann. de Chlm. et de Phys. t. xxvl. p. 268. 
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terminate in a point of copper, gilt, or platina. The oonduc- 
' tors ought to be either iron-bars of seven or e%ht square lines, 
or iron-wire of the same diameter. These conductors should 
be solidly fixed, by a metallic jmning, to the vertical rod, and 
tiiis again diould descend into a well, if tl^re be one in the 
neighbourhood, so as to plunge SS feet at least into the water ; 
mid if there be no wells, then they ought to be buried in a hole 
10 or 15 feet deep, and surrounded with coal-coom, which has 
the double advantage of facilitating the flow of the electric 
fluid, and of preserving the iron from rust. When the edifice 
b large, and it is deemed necessary to have more than one con- 
ductor, it is advantageous they should all communicate with one 
another by means of iron -bars, thus uniting them into a com- 
plete whole. There is, moreover, in the memoir, many valuable 
hints concerning the construction of the several pieces of conduct- 
ing apparatus, and also of the most eligible method of arranging 
them, answering to the plan of the building to be protected. 
Thus it is saldf that, in the case of steeples surmounted by a 
cross, it is sufficient to establish a onnmunication betwixt the 
cross and the earth, by a good conductor, to preserve both the 
steeple and the neighbouring building. We may here add, 
though there is nothing S£ud of it in the memoir, that experience 
has proved, that those mansions the roof of which are tolerably 
covered with white iron, communicating with the earth by means 
of metallic water-pipes, are, by these means, well sheltered from 
the lightning, and may be considered as protected. 

We would here add a word on the electricity devdoped by the 
Torpedo. Since Sir H. Davy^s investigations on the subject, 
unequivocal signs of electrical currents have been obtained by 
touching certiun points of the body c^ the animals with the two 
extremities of the galvanometer. At the recommendation of the 
illustrious dbemist, these rese^ches were undertaken by his bro- 
ther Dr Davy, who, whilst in Malta, could easily procure the liv- 
ing animals. By applying the extremities of the metallic wire 
of the galvanometer to the two extremities of the electrical c»*- 
gan, there wm established in the wire a current capaUe not only 
of affecting the needle, but also of strongly magnetizing needl^ 
that before were not magnetized ; this current could also decom- 
pose a saline solution, and produce shocks ; but the author couk} 
not succeed in discovering sensible traces of heat or of light. 
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The direction of the curreDt indicated^ that it was the infmolr 
surface of the electrical organ that was the source of the negative 
electricity, and the superior of the positive. Respecting the 
anatomical structure of this organ, Dr Davy has furnished a de« 
tailed description, whence he concludes, that it is not muscular, 
but that the columns of which it is composed are formed of ten-* 
dinous or nervous fibres, filled with a gelatinous fluid, and a great 
quantity of water, which n^ay be disengaged by evaporation. 

11. On Terrutrial MagneHsm^ as connected with the Origin and For* 
motion of the Earth. 

Besides atmospheric and animal electricity, there is a third 
natural source, on which it may be interesting to give a few de» 
tails. We allude to that better known under the name of terres* 
trial magnetism, and which consists in the probable existence of 
electrical currents under and very near to the surface of our globe. 
In former times, terrestrial magnetism was supposed to be con- 
nected with two magnetic poles, which received a local habita- 
tion at no great distance from the geographic (»ies ; but since 
we have succeeded in demonstrating the identity of magnetism 
and electricity, and, more especially, since we have seen that 
electrical currents can impart to the magnetic-needle a determi- 
nate direction, the much more probable supposition of terrestrial 
electrical currents has been embraced, to explain the directive 
action of the globe upon the magnetic-needle. The extensive 
and successful study of terrestrial magnetism, seems more fa- 
vourable to this hypothesis than to any other ; and it seems to 
accord in the most remarkable manner with the constitution of 
the globe, and with the phenomena that are taking place be- 
neath and upon its surface. Some slight details will, we trust, 
demonstrate the accuracy of this. assertion. 

There are two circumstances which, having been carefully ob- 
served in many difierent places of the earth'^s surface, have elu- 
ddated the theory of terrestrial magnetism, viz. the direction of 
the attraction exercised upon the needle by the earth, and the 
inkndty of that attraction. On the former of these circumstan- 
ces, as is well known, hangs two results, first the inclination or 
dip» the angle at each spot formed by the needle, and the per- 
pendicular ; and secondly, the declination^ or the angle which 
this same direction forms with the astronomical meridian, or true 
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north and south. Since the publication of M. de Humboldt'^s 
observations about the beginning of the present century, a great 
number of travellers and naturalists have made and published 
observations of a similar kind. Of these reseaches, so assidu- 
ously prosecuted, or still going forward, we can cite only a very 
few of the most remarkable. 

The numerous voyages of discovery which have been under- 
taken within the last few years, and especially towards the North 
Pole, have enabled M. Hansteen, from the observations of navi- 
gators, and from those which he himself has made, especially in 
Siberia, to draw ingenious conclusions concerning the podtion 
of the magnetic poles, and the isodynamic lines^ that is, those 
lines which pass through all those points where the magnetic in- 
tensity is the same. The arrangement of these lines, which, 
for a long time, was imagined to be that of small circles nearly 
parallel to the magnetic equator, is not so regular ; on the con- 
trary, it seems to indicate the existence, in each hemisphere, of 
two distinct magnetic poles, each of which forms a centre, around 
which the isodynamic curves are distributed sufficiently regular- 
ly. These poles are situated, so far as the northern hemisphere 
is concerned, the one in Hudson^s Bay, and the other in Siberia : 
the latter of these appears to be somewhat more feeble than the 
former. 

The observations of Captains Sabine and Freycinet, and es- 
pecially those of Captain Duperrey have supplied a great number 
of data, as valuable for their great accuracy, as for the choice 
localities in which they have been made. Those of Captain Du- 
perrey, taken in the voyage of discovery which he made in La 
CoquiOe, during the years 18212-23-24 and 1825, have enabled 
us to determine the real position of the magnetic equator, viz. of 
the curve which passes through all the points where the needle 
exhibits no inclination or dip, but remains perfectly horizontal. 
It is known that the general direction of this curve, is that of a 
great circle of the terrestrial sphere, forming an angle of some 
degrees with the terrestrial equator. This was known as early 
as 1780, and more accurately determined by M. Morlet, in con- 
sequence of the observations of M. de Humboldt. The obser- 
vations of Captain Duperrey shew, that it is liable to a movement 
of change, which, from year to year, progressively transports it 

VOL. XVIt. NO. XXXII. APRIL 1834. T 
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from east to west The observatious so accurately made in 18^ 
oD board the Urame bj Captam Freydnet, indicated a displaoe- 
aoent ia the point of intersection of the magnetic and terrestrial 
equators ; and it foHovs from those of Captain Sabine, that this 
point is now about 18^ more to the west than it was in 178(X 
M. KupiFer, at the close of his researches on diffnrent pcnnts of 
terrestrial magnetism, has recognized another nKMrementt fit>m 
east to west in the line without dcdinalson, that is, in the* Une 
which rcHM tfanxi^ dl the sueeessiTe pobts where the needle 
points str^bt north. It ia evident that these two moticws are i»- 
timatety allied, and that they give an expknatio»of the fact, thmt 
in each place, from year to year, the dedioatioB, and the inchna* 
fion, increase or dinimsb, in a regular manner. We wish we 
could, in addition, dte those observations of M. Eupffer, which 
relate Xx> the variations in the meaa duration of theosdlktionsof 
the needle in the same places variations which seem to depend 
rather on those of the magnetic indination, than on those of its 
intenrity. M. An^, who for a great number of years has 
been making numerous important inquiries on this subgect, has 
moreover ckariy detected diurnal variations in the inclination, 
and even in the intensity of terrestrial magnetism. 

Mr Dove has recently puUished, along with a preface by M. 
de Humboldt, corresponding observations on the regular hourly 
rariations, and the irregularities of the magnetic d^, in the central 
and eastern paru of Europe. From these labours it results, that 
in each point the mardi dS the magnetic oscillatioos, like that of 
the osdilations of the barometer, appear to depend on the ap. 
parent dtumal movements of the sun ; that the extent of the 
whole deviation is greater in summer than in winter; and that 
the time of the maximum of the western deviation falls, during 
the whole year, between one and two o'^dock in the afternoon. 
Req^ectififg the remarkable perturbations of the needle which 
M« de Humboldt had observed, and which he has denominated 
magnetic si&rms, Mr Dove has dted instances which prove that 
they coindde, as M. Arago had also proved, with the pheno- 
mena of the AuroraJborealis, even in countries far distant from 
places where the Aurora-borealis is viable. This cdncidence is 
moreover supported by very many additional observations ; such, 
for example, a^ Mr Fox reports, in his researches on the varia- 
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dons of the intensity of terrestrial magnetism. But the most of 
them are coUecCed in the Annaleft de Chimie et de Phylsiqae^ 
t xxxix., where they halve been r^;ularly puUished by M. Arago, 
who has himself engaged in an interesting discussion on the stib^ 
ject, in answer to some objections which had been made to his 
views by Dr Brewster. 

Though obliged to pass by mtoy of the. researches on the 
phenomena of terrestrial magnetism, we wish still io mendon 
those whidi some American naturalists have undertaken on the 
dec^oatian bf the needte in the United States ; and also the ob- 
servations of M. Quetelet upcm the measure of the magnetic in- 
tensity in different places in Grermany, the Netherlands, of 
Switzerland and Italy. The former lead to consequences alto- 
gether similar to those whkh Europeans^ and especially M. 
Hansteen, have drawn from their obserradons. The latter, 
those of M.* Quetelet, executed with unusual care, afford the 
horizontal inteni^ty of terrestrial magnetism, for a great num« 
ber of places in the countries named above ; and as it negluxk 
the total intensity, it can be determined only iof those of the 
places where the magnetic dip is known. The horiisontat in^ 
tenaty goes on increasing as we approadi the south, a natut^ 
consequence of the diminuticMi of the dip ; the' totail intensity, 
on the contrary, in spite of one or two anomalies, seems to in- 
crease as we advMice northwards^ We take leave, on the point of 
these magnedc intenmtieS) to allude to the remarkable coincidence 
which M. Necker de Saussure has ibund to exist between the 
direction of curves of equal magnetic intensity, and that of the 
stratification of the principal chains of tnoutitainfi, and of tb^ 
physiognomy of contin^ts'^. This ration which M.' Necker 
has succeeded in establishing with moch precision, supporting it 
upon the numerous magnetic observations with whidi science 
has been enriched for several years, and especially those of M. 
Hansteen, is assuredly not a circumstance purdy fortuitous, 
and presents much to interest in a geological as well as in a 
philosophical pdlnt of view. 

The examination which we have just made of the results 

to which observations on terrestrial magnetism have hitherto 

led, however rajHd it may have been, is nevertheless sufficient 

• Bibl. Univ. t. xM. p. 166. 
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to enable us to judge of the theories by which it has been at- 
tempted to explmn this remarkable phenomenon of our globe. 
The anomalies which the direction and the intensity of magne- 
.tic forces present in eome places, and the changes which, in all, 
they invariably undergo along with time, cannot be reconciled 
with the theory of magnetic poles ; unless we consent to multi- 
ply their number, and to attribute to them a movement which 
would make them to be always changing their site ; hypotheses 
too improbable, and too much opposed to the known phenomena, 
to be admitted. It may ea«ly be perceived that the supposi- 
tion of electrical currents, distributed over all the surface ot the 
globe, at the same time that it satisfactorily explains the gen&> 
ral direction of the needle, can much better than any other ac- 
count for the anomalies and irregularities to which in some places 
this direction is liable : all indeed that it is necessary to admit Is, 
that it is not improliable that some particular circumstance may 
slightly modify the direction and intensity of the electrical cur- 
rents in the places where they occur. 

But whence can these terrestrial currents originate? And 
liow can their existence agree with the constitutiosi of the glob^ 
and the different phenomena which it presents? These are the 
questions to which we would now give an answer, by supplying 
A very abridged exposition of the ideas that have been elidted 
on the point. Before, however, commencing this subject^ which 
will close this communication, we take leave now to oppose 
an hypothesis by which it has been proposed to explain ter- 
restrial currents, as conceiving them owing to the simple rota- 
tory motion which the earth experiences. This theory, which 
is based oh the actioii which Arago has discovered to be exeiv- 
dsed upon the needle by a revolving disc, cannot be applied to 
the case of the terrestrial globe, because the needle participates 
in its movement, and by consequence is, to it, in a state of re- 
lative rest : On the other hand, the necessary condition for the 
development of magnetism by rotation, is the relative move- 
ment of the needle, and the body which is to act upoti it. 

It is necessary then to seek elsewhere than in the needle it- 
self, for the origin of terrestrial currents. Starting with the 
idea first thrown "T^ut by Davy, that the globe is formed of a 
metallic nucleus, covered over with an oxidized crust, M. Am- 
pere^thought that he found the source of these currents in the 
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chemical action which the unoxidized surface of the nucleus 
must exert upon the water, and other agents which may come 
into contact with it. Thb hypothesis, founded on the nature of 
earthy substances, which are only metallic oxides, seems also to 
give a satisfactory explanation of all the other phenomena of 
the phyacal earth. It has nevertheless been attacked, and ano- 
ther has been proposed to be substituted, which consists in the 
supposition, that the globe has been originally, in consequence 
of the high temperature, in a state of complete fluidity ; that it 
has then cooled down by degrees ; that this cooling has pro- 
duced the sc^diflcation of the exterior crust, which, always going 
on, produces an increase in the thickness of the shell, which 
Qotwithstaiuling is very feeUe in comparison to the extent of 
the central liquid mass. This theory derives support princi- 
pally from the sphercnd form of the earth, which could only re- 
sult as the effect of rotation on a liquid mass ; also from the 
regular increase of temperature which is constantly observed so 
aoon as we penetrate a little below the surface of the soil ; from 
the appearance of volcanoes, the products of which arise from the 
burning materials shut up in the interior of the globe ; from 
earthquakes, which are the effects of efforts made by the ma- 
terials, upborne by the elastic force of gases and vapours, to es- 
cape ; — ^tbese are a few of the phenomena, amongst many others, 
which are invoked as arguments in favour of the opinion to 
which we have been just adverting. 

To explain the terrestrial currents, recourse must be had, in 
this theory, to the calorific action of the solar rays : it may be 
supposed that the surface of the earth is covered with thermo- 
electrical currents ; which are produced by the differences of 
temperature, which exist between those parts of the surface 
which have been heated by the sun, and those which have not 
yet been heated. But this difference of temperature is so feeble ; 
the substances which form the surface of the earth are such bad 
conductors of heat and electricity, and the heat itself is so irre-t 
gularly distributed, that it is difficult to find, in this cause, a 
source of ih6 currents sufficiently intense, and disposed in a 
manner sufBciently regular, to explain the phenomeiia of terres* 
trial magnetism. Probably we may, with more likelihood, attri^ 
bute to these thermo-electrical currents, developed by the ca- 
lorific action of the sun upon the surface of the earth,* the diur* 
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oal variatitas, corresponding to the apparent motion of tiiis lu-^ 
woimryy which the direction of the magnetic needle, and the in* 
lemity of the forced which act upon it, experience. The extent 
of these variations, in our latitudes greater in summer than 
winter, and in the hottest period of the day than in the night, 
seems very £i?ouraUe to this opinion. But we must not go 
(00 (air, nbr wish topuilh beyond the limits which propriety war- 
itants this influence at tberoKvelectrical cuRtots» 
. We fioe thus forced to return to the theory of M. Ampere 
tor an explanation of .the origin of dectrioal terrestrial currents, 
and consequently to that of Davy respecting the coostitutbn of 
tbeg^obe. Aikl it may now be enquired^ whether this last 
4>pinionbeof suchaoature, that it is ittpossiUe to exphun with* 
out ii'tbe sphtffcndal shape of .the globe, and the several jbeoo*' 
mena tbataw oecurringy^whetber on the surface or beneath it? 
Xhiais the isKiyiry iipon whieh M. Ampere, in his lectum, faw 
tbrk>wn omt some ideas pfe-eminently ragenious, and whisk Mt 
Roulin has oommunioated in the Bevm du Ihum Jfeiub^ 
tdm, iii..p, 96.* 

' After remarking, that the fact upon which the partwans of 
the. liquidity of the interior of the earth principally rests, vis* 
the increase of temperature as we penetrate beneath die sitffime, 
is. not at all contrary to the soppoaUon of the existence of a 
solid nucleus, exposed at its surface to chemical action, and thus 
a source of abundant caloric, i^e cannot but observe that it is 
almost folly to inSur firom what occurs tn die i/oi^di part of the 
diameter (for no one has ever, penetrated a lei^e).what is pass^ 
log throughout the whole of die extent. Oo the contrary, it 
Is an unalterable law in physics, that we ought not to oondder 
a law as general, unless it has been deariy observed in the 
greatest part of the scale ; and assuredly this rule is cfisr^ard- 
ed, wfara we deduce^ from observations made within such narmw 
lindte^ the condusion that the temperature goes on increasii^ 
gradually to the centre^ or at least to this liqnid mass, l^ose 
who admit this ibterior fluidity of die earth, seem, moreover, 
not to have thdight on the influence whidi the moon would ex* 
ert . upon this enormous Uquid mass ; an influence whidi wonM 
produce tides, analogous, to those of our aeas, but far more ter- 

• Bevue des Deui Mondes, torn, iii Second Series (Ir. Juillet 1833), p. 90. 
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rtUe, both from their size, ami die great denaty of the Ikpiid* 
It 18 difficult to coDoeii^e how the earthy ccust could resist diis 
power, if, as misfit be granted in this hypcrtbesis, a ¥oid space 
exists between tbe solid covering and the liqiafld mass. 

That we may thoroughly analyse, and be able to prove the 
theoiy of a solid nucleus,we must go back to 'die first fonasation of 
the eardi. This is «4iat M. Ampk« bas done. Hie begins by ad« 
nitting, as Hemcbel had pixifiosed, supportingtiw vkws on the 
appe»raBioe of celestial bodies genially, and moce e^edaiXy of the 
Nebnhe, that thenibstanoe of which d^^e inaiinaries are.cdmw 
posed was at first in a gaseous state ; which^jont^tuted a dbaos. 
AH the bodies, whether sia^ple or eempoiuid, whidb haare ooisu 
curved ia the fiMnraadon jof: our planefiary systees, and of tbc 
toith in particular, must^ at this ^epdcb, ^ve bad a tempera* 
ture h^^ier than that al: wbidi the least .tolatUciOf all tbeir sub. 
stances would remdn in a liquid state. That liquid or solid 
bocEes should be ftoormed fraim this immense gaseous mass, it 
ivas Qe»es9n?y ibat it should have cooled donw ; atul the first 
Jfeposition would take plaee^ when the temperature diescended to 
that point when the least volatile asftot^st them wiould cease to 
mih^ in the state of aniolastic fiuid. When all this first sort 
of matter, famished by a^dtermaate pon^cm of the^ast ex« 
panOTB^mass,^ had united in a sin^ liquid body^ (amasswhidi^ 
iD virtue of the mututd attrai^on cf all its parts, must have 
takenthe.for»fif afl&ttenedsphensid, if krevdred uponitself)^ 
tUere wouidibeiio iiew;depQsitaoii,-uatil, iby tiie^ootiwiation ci 
the refeigecatiOB, the sHOs.bad ^desccDiifid 1o a.ihem|iei»tiHe at 
which a seodnd gaseous substmoe^ tm being rOfnoidenaed, would 
beoQiiie liquids On this happentngy th^iseofittd^siib^Unce )^noc^ 
be deposited upon the first, around which it tviould fcurm a 
Qpncditric tayer. By Am cpi^nuation of the cooling prooess, 
Ibe othia: gaseous subslanees would succeasiveiy come to be At* 
posited. 

lEamk of. ibese deposiitidis would pmbaUy be Ibmiedof (one 
Wkf^ substance,' whether it wto^io^ or ^compound.; ibratis 
difficult to jdmitj and we find m ^KaBBfdes of, k, that two dif*- 
fercnt substances, dieoon^ ^jqutdat precisely -the same d^vee of 
temperJetture. Tfaoat stdastanof^s tlius deposited in r^ukr and 
concentric layers, must have probably acted chemically the cme 
upon the other. fiDenoe would result the fonaatipn^f ieondbv* 
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natioDS, disruptions, the incarease of temperature, elevation of 
the surface by a kind of ebuUidon, and finally the formatim ^ 
solid matter, whensoever one of the compound products required 
a very elevated temperature that it might remain in a liquid 
state. It would only be after a great number of convulaons, 
and in virtue of a subsequent refrigeration, that a crust could 
be formed sufficiently soUd to present an dbstacle to new che* 
mical comtnnations. But when the temperature should have 
been so far depressed as to allow a new substance to come and 
rest in a liquid state upon this solid bed, phenomena anak^us 
to those we have been alluding to would occur, either on this 
bed, if it were of a suitable character, or on some inferior one, 
which the liquid substance mi^t reach throu^ scnne fissures 
in the first. New disruptions and exjAosioms must have resuUsed 
from this, which would, more or less, break the exterior solid 
crust. 

Thus may we assign a reason for the successive revdutions 
which the earth has experienced, and for the breaking up, and 
the disposition in all sorts of inclination, of beds at first fcnrmed 
in lines parallel to each other. 

We shall not follow the- author in the details he supplies in 
explaining the difierent catastrophes or cataclysms which the 
surface of the earth must have undergone, and of the cmier in 
which the different products of nature, whether vegetable or 
animal, may have succeeded each other. We have already said 
enough to show, which was the object we had in view, that the 
existence of a solid nucleus is in no respect incompatible with the 
manner in which we may suppose that the globe has been 
formed, and may very well be reconciled with its bdng flattened 
at the two poles. 

We shall only further add, that at a certain epoch of the re- 
frigeration, water must necessarily have deposited itself upon 
the whole of the solid crust of the globe, though, at the termina- 
tion of the catastrophes and elevations which have resulted 
from it, this water now covers only a pordon of the surface c^ 
the earth. It is this water which, now penetrating to the metal* 
lie nucleus, and exerting a most active chemieal agency on its 
surface, produces the heat, the electrical currents and volcanoes. 
Davy has already shewn that the phenomena which accompany 
volcanic erupdons, as well as the properties of gases which 



Digitized 



ed by Google 



Professor de la Rive on Eleltriciiy. 877 

escape from volcanoies, are altogether favourable to this opinion. 
Latterly M. fioussingaalt, at the termination of his chemical 
researches upon the nature of the elastic fluids which are disen- 
gaged from the ycdcanoes near the equator, has found that these 
fluids are the same in the difierent vcdcanoes, namely, that they 
consist of watery vapour in very large quantity, of carbonic acid, 
and hydro-sulphuric acid gases, and sometimes of sulphureous 
vapours. The presence of hydrogen shews^ that there must have 
been decompositton of water^ and that of jsulphur, that this sub- 
stance is found mixed, on the surface of the metallic nucleus, 
along with the highly bxidable metals of which the nucleus is 
prolMtbly formed. This union is still more natural, inasmuch 
as the temperatures at which sulphur and these metals become 
solid very nearly approximate. An analysis of the mineral 
springs of the Cordilleras, for which we are also indebted to M. 
Boussingault, has proved that they contain sulphuretted hydrogen 
gas, as in truth, nearly almost all mineral springs do ; which 
seems to demonstrate that they proceed irom vapours and gases 
which, aridng from fte surfiue of the affected metallic nucleus, 
find their way through the fissures, and condense themselves in 
the caviues whidi the mountains contain, whence finally they 
flow into the plains. The presence of carbonic acid, which al- 
most invariably accompanies the sulphuretted hydrogen gas, is 
probably owing to carbonates, which lie in the neighbourhood of 
the bed that is attacked, and which are decomposed by the 
strong heat which die chemical action generates. 

The result of the preceding short exposition, viz. that there 
exists a chemical action which is going forward at a certmn 
depth beneath the surface of the earth, seems thus to be demon- 
strated. Hence not only volcanoes, and earthquakes, and mi- 
neral springs, and the increase of temperature as we penetrate 
into the oxidised crust, become of easy explication, but the pro- 
duction of electrical currents becomes a necessary consequence of 
tbe same chemical action. As to the general direction of the 
currents, it will depend upcm the relative position of the nega- 
tive elements, which are the substances abready oxidated, and 
the positive elements, which are the metals of which the surface 
of the nucleus is formed ; and as thb position may change, we 
can understand how tiie variations in the direction of the needle 
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would necessarily sendt The earth's rotatioii^ and Hm. flaUiaied 
forlD, itrfakli vould prodiBe at idie two poles a eloler contact b^ 
twist the oxidised^^rust and die metallic iuicleus»are cirqintstanres 
whidi wbuld also produce a necessary iaflueiice upon the direc- 
tkui of' the terrestrial currenta In condunon, we may addy 
that the existence of these currents is no looj^er purely hypotfaei- 
tied, siftK^ difierent English naturalists, and first and especially 
Mr Foxy have succeeded^ by nbeans of the galifanometer» 19 
dtsepvering evident traces of them in the meiallic veins of die 
puines of Cornwall. 



GKOLOGY OF THE VALLEY OF OODIPOOR. By JaMES HaRDIB^ 

Esq. Bengal Medical EiUMisiiMent^ Member if the AsiaOe 
Society^ ^. CommuMmded by ^ ^Author. {ConelwAdJrom 
p. 59. voL XV.) 

About two miles to the north of the bund of the Oodisagor, 
the barrier tange is travsersed by another Arrier or crdes valley, 
^e«ntrance to which is giuuxled by the Dubaree gate. Fro^ 
eeeding west from this position towards the city of OiDdipoor, 
aboQt nine miles distant, we have firit a ooottnuation of the 
quartz-rocks of the Oodisagor bund. The truncated edges of 
die nearly vertkal quartz strata constantly protruck, as we fel- 
low the oourse of a steep and rodcy path, which traverses a low 
ridge connecting the hill ranges on bur right tloA left. On the 
we^rn slope of this ridgef tb^ clay-slates or argillaceous schists 
fiirst make their appearance^ and the quarte-rocks, as we ap» 
proaph the jpo(t, partdbe more and mcNre of an ar^Uaoeoiis dia. 
racter. , The strita winch now prebent themselves consist of av- 
giUfieeous and calcareous schists, which form (Vequent alternations 
with e^h .other. . . The calcareous or rather Umesione schists, are 
pf a jreddtab-brown oohnir ; they e£fervesce itrongly with adds, - 
ate aBK>Deior less kUstose, inclininjg to^ne schistose. Tbcir m* 
tenial iexture is ^fine angiula.granular ; they include numerous 
scales of 'mica, and iamnorphous grains of a greyish-cobured 
limestone afie^occasiehaliyiiatermixed with others of a veddish 
oolcHir. The argiUaceous sdiirts ave generally soft and sectile ; 
their colour is different Grades df grey; they are generally 
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fine schistose, iodude noinerous &ciiles of mica, and fre^uent*- 
ly form a rock, which may be diesmbed as intermediate be- 
tween day and mica «la(e. ; In BOme of the vamdes, oocasknud 
laminsB of cdcareous spar are isboerved ; these last are the 
calschiites of the Freoieh. proce^ifltg weat we. have stiH argiU 
laceoti« schists of different kinds, alternating with taloo^frgiUa^ 
ceoMS schists, si]|(XMirgiUace0U6 «d)ist^, and occ»»ohaUy with 
qmrtSMOfck^ ^milar to the qtiarte of the barrier range. The 
route lies over an uneven rocky plain, with alternate low ridges 
9nd hollows, corresponding with loW ranges observed on our 
r^t and left, which are separate from each c^her by narrow 
longitudinal valleys. We then enter upon the irregular mam- 
millated plain, constituting what is usually termed the Valley <^ 
Oodipoor^ 

> To, describe all pf the modifioatioas of argillaceous schist 
whi|di we observed <m the route we have just traversed, would 
extend this paper to an undue length. On referring to a de«. 
scr^tive catalogtie of spectmens from this part of the CMintry, 
deposited by me in, the Museum of the Ariatic Society of CaU 
cutta, I :find that the varieties are very numerous, imd that i 
b^ve arranged the prHKsipal under one or other of the fdlowing 
^)eads$ namely, takbse.acbist (found only in one kx;ality)y^ 
ai]|^Uaceous achist^-^-rocl^ iniermediyie. between taloose and ar« 
gitlacecHis acbi^<^-Jt>etl¥eeh cUorite and. argillaceous schist,— 
between micaceous and . Ai^Bboeous 8dii8t,*»-*between qttartz- 
i:oek ami argiUaoedus ,schiftt,--««nd between greenstcne and 
ai^Uceou^ schisjU Some of .tb« ai^gillaceous schists approadi 
t9 the nature ^ roofing. «bile, but this is rare. The tako^ 
fu'g^llacepus schists are. the most numeconm; these are gene^ 
!^ly soft, h^v^ a ^Mpj feel^ more or Jess prominent, a lustM 
jncbdiig jtp s^ky, and a. fine schistose texture. The mica^ 
joecHis^r^iUacaous whists are aiso oommon, and rocks allied in 
Uiar naiture tp iddorit»^«dwt4ne by no jneanSTare. The strata 
liSty^phsem^areaarraaged m a «ieai4y vertical position^ mid 
tboi^g^. 11901^ especially of ^ softer kinds, exhibit partiid beiki* 
ing^ ^fif'g^iMiBal cbturse may be stated to be recfdtinear. The 
sfX^itaiof ^ pteiti AwlbiMiaBds ate, cm the.oth^ hand, much 
diitto^tedr i(t is' not ghitr^dljr j pn | plica M e/ta trace fbv any dis^ 
(aicfeilth^ .rookif.wiiieh iknr praent tbemsdves. Tbetiuifaoe 
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for the most part is covered either by the kunkur beds described 
in my last, or by the cultivated soil of the valley. We have an 
opportunity, however, of fcnming a tolerably correct estimate of 
the nature and mode of occurrence of the rocks in this position, 
by pursuing the course df the Bedus, in the channel of which 
are exposed outcrc^pings of a great variety of strata. Green- 
stones and greenstone schists are now obterved alternating with 
the argillaceous schists. The greenstones resemble those of the 
trap formation ; they are of a dark colour, frequently almost 
blackish, have a fine porphyritic texture, and occasionally in* 
dude crystals of calcareous t$par. They are either laminated in 
atrata, generally of considerable thickness, or, like the granites, 
they assume the form of regular prismatic masses, alternating 
with other stratified rocks. The greenstone schists pass insen- 
nbly into the above; they have a schistose texture, more or less 
fine, and bear precisely the same relation to the greenstones that 
the gneisses bear to the granites. 

Intimately connected with the above, and in many situations 
occupying their place, occur a series of isomorphous rocks, 
which may be described as greenstones which have lost their 
bornbleikle. They are of a greyish colour, have a mottled or 
rather minutely porphyritic aspect, and a basis of the nature of 
compact felspar, through which minute grains of quartz are dis- 
persed. The argillaceous schists with which the rocks just de> 
scribed alternate, are nmilar in form and variety to the argilla- 
ceous schists of the boundary ranges. A common kind is of a 
bluish ccdour, with a rather earthy aspect, and a fine schistose 
texture. The colour in this respect seems to depend on copper, 
which may be detected on digesting fragments of the rock in 
nitric acid, and afterwards plunging a rod of iron into the solu- 
tion thus obtained. Another variety is of the nature of grey* 
wacke schist, as commonly described; it passes into a kind 
having a somewhat granitoidal texture, in which mica is abun- 
dant, I have said that the strata are now much distmled; 
great and sudden deviations from the usual line ct bearing are 
con^aotly perceived ; and from memoranda taken on the spot, 
I observe that I have noted down a number of instances of this 
Jdnd, which, viewed in the aggregate, exhibit the strata as ha- 
ving been subjected to bendinga and dislocations, whidi have 
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imparted to tbem a local bearing in almost every possible direc- 
tion. Their position is still vertical or nearly so, and, considered 
on the great scale, the rocks of this portion may be described 
as f<M:ming a band or belt, which, though exhibiting many in- 
ternal signs of disturbance aad derangement, still follows the 
same general direction as the strata of the bounding formations 
on the right and left, i. e. from N*N.W. to S«S«£. 

A remarkable instance of partial deviaticm from the usual 
line of bearing it may be worth while to describe. In the 
channel of the Bedus, about a couple of miles north of the city 
of Oodipoor, we have a series of rocks, consisting of argillaceous 
schists of a compact texture, altemaUng with distinctly stratified 
greenstones, greenstone schists, and the isomorphous rocks de- 
scribed as intimately connected with them. This series may be 
traced along the course of the river, the channel of which it 
crosses obliquely, and is afterwards lost under the soil. The 
strata are nearly vertical; they vary in breadth from a few 
inches to three or four feet; their direction is E.N.E. and 
W.S.W., and the strata seams are very distinct. The argilla- 
ceous schists have a fine schistose texture ; the other rocks are 
characterised by cleavage lines, which occur at r^ular intervals, 
and impart to them a slaty structure larger or finer in different 
strata. The cleavage lines are perpendicular to the horizon, 
but run at right angles to the direction of the strata, i. e. from 
N.N.W. to S.S.E. This remark holds good in respect to all 
of the rocks of this series ; the schistose structure even of the 
narrowest strata (which latter are very generally composed of a 
very fine slate of a uniform blackish colour) being at right 
angles to the direction of the strata seams. 

Some of the greenstones exhibit the singular appearance of a 
ikre^bld division and structure. We have, first, the regular 
strata seams ; next the cleavage lines, at right angles to these ; 
and, lastly, an appearance resembling horizontal stratification, 
which depends on the tendency of these rocks to desquamate on 
exposure to atmospheric influences. These phenomena are at 
first sight somewhat perplexing ; the cleavage lines follow a di- 
rection parallel to the general line of bearing of the strata of 
the neighbourhood, and might easily be mistaken for strata 
seams : a more attentive examination, however,vwill at once en- 
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abk us to dececc the eaose of fallaey. About ha^ a mile to the 
westward of tfaU posilMi oeouis a detiehed bitt^ the strata of 
which are of an initireij diA&rait character^ and bear to Ae 
N.N.W*, flo that the seriet' just described does not aj^iear to be 
continued. far in a we«bn4y directton. On the contrary, from 
occasional outoroppings of the strata fornnng it, we learn, thieit, 
in the southern pofddn of the Talfey, it acquires a line of bear- 
vag more in ooBf<irniity with the othef'strata of the neighbour- 
hood« The fdienonena of the oleavi^ lines I have not seen in 
any other mtnaliea m the Valley of Oodipoor * ; and it is 
somewhat remarkable, that, in the instance in whk4i the strata 
are observed to deviate the most from the usual direction, the 
cleavage Unes, as if to compensate for the irregularity, should 
acquire a direction parallel to that which the strata might a 
priori have been expected to foHow. 

The hill ranges which bound the Valley of Oodipoor to the 
westward, are similar in form and Constitution to the eastern 
barrier ranges. Immediately to the south of the city we have 
a longitudinal rooky hiU, distinguished by a remark^^iy sharp 
afnre at crust, which in its course from south to north describes 
a curve rising graduidly in the former direction, and again de- 
scending towards the north, where it is separated from the low 
ridge of the city by the deep and rugged chasm across vi^iidi 
the principal bwid of the Puchda kke has been thrown. The 
lake is situated in a narrow longitudinal valley, between the 
ridge just aUuded to and another sharp crested range to the 
westward. The city ridge is composed of a quartz-rock simi- 
lar to that of the Oodisagor bund ; near the base on either side, 
the quartz passes into and fdtemates with the argillaceous schists. 
The range to the westward of the Puchola is composed of ar- 

* Similar appearances are by no means uncommon in Bigpootana. At 
Deosa, about forty miles east of Jepoor, there is a remarkable insulated hill, 
composed of strata of semitransparent quartz, a very straight layered gneiss. 
and a gneiss of a pecuHsr waved aspect, which form frequent alternations with 
one another ; and all these are characterized by cleavage lines placed at right 
angles to the strata seams. Some of the gneisses hare a tendency to acquire 
a concentric laminar structure, and, in consequence of this tendency, indivi- 
dual strata, where exposed at the surfiice, have acquired throughout an appa- 
rently cylindrical form. There are other peculiarities in the stratification of 
this hill which I have no space to allude to in this place. 
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^ilHbeeM? schtsts passing ioto greenstone sdiist; they iare of a 
iimforp and tmfis^ured texture, iEuid can easily be cut into slabs 
of ccmskleralAe length, which are used in place of beams in lobf* 
ing, 

Hio dtntta forming the two ranges just descitt)ed do not beat 
precisely in the same direction. The eastern range ivitfa its 
strata stretdies N. and by Er, and S. and by W. Tfa« wsestem 
range, on the other hand, bears K.N.W. Frooi this acnuige- 
ment, it follow that the Vattey of the Fuchola has a somewhat 
triangular shape, as if it had been formed by a disruptive force 
€^)erating on the principle of a wedge* The eastern range, if 
produced towards the south, would meet its fellow of the oppo- 
fflte side : in this direction, however, it terminates rattier abrupt- 
ly. Similar phenomena I have observed as diaracteristic of 
many other rf the narrow vdleys ; and I believe that traces of 
the same kind of arrangement may be detected in the distribu- 
tion of the principal hill ranges of this portion of India. To 
this subject I may again revert. 

The ridge on which the city stands merges, at the northern 
extremity of the Puchola, into a broad tabular range of similar 
altitude. This range corresponds with the axis of the vall^ ; 
and the strata, as they emei^ from beneath the surface of the 
water, follow a course nearly N. and S. The strata are of quartz- 
rock, flanked on rither ude by argillaceous schists ; and towards 
the centre they exhibit marks of rupture and dislocation. This 
range is continued for about a mile to the north of the city, 
where it terminates abruptly, its base being watered by a small 
git or tank, surrounded by a tract of low marshy ground. A 
short distance to the north of this position we have the detached 
hill, mentioned as situated to the west of the series of strata de- 
scribed above as remarkable for the extent of their deviation 
from the usual line of bearing. The hill in question is ridge- 
shaped, and from its position seems to be an out-lier of the ta- 
bular range just alluded to. The rocks composing it, however, 
are of a different character ; the strata bear N. and S.^ with a 
slight tendency to the W. of N. They consist of a very hard 
siliceous magnesian limestone, alternating with a granular quartz. 
The limestones are of a bluish or greyish colour, of a fine gra- 
nular or crystalline texture, and are feebly translucent at the 
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edges. They are trmveraed by numerous thin laminoe of white 
quarts. The limettooe has a tendency to acquire^ on exposure^ 
a bladdah colour ; and its lieathered surface exhibits the quarts 
laminae protruding in numerous plates, giving rise to a sort of 
booeyoombed or reticuhted appearance* The quartz laminas 
sometimes altemate with layers of the darker-edoured limestone 
— dius exhibiting a structure somewhat analogous to that of 
gneiss. When a pcHrtion of this roek is plunged in dilute nitric 
add, it dissolves slowly with ^ervescence, the quartz laminse 
are left undianged, or slightly corroded on the surface, while 
the silica which was in combination with the earthy carbonates 
is precipitated in the f<»rm of a fine powder. Carbonate of 
magnesia is associated in conuderable proportion with the car* 
bonate of lime, but the rock does not afford a lime capable of 
forming a mortar. Iron and manganese may be detected by 
the usual reagents in its composition ^ 

Associated with and passing into the above occurs a rock of 
a coarser angulo-granular texture, composed of quartz and feU 
spar, the latter either the common or the glassy variety. This 
rock is internally of a greyish colour, its weathered surface be- 
ing of a rusty brown. Mica in minute scales is of rare occur- 
rence, and rhombrndal crystals of calcareous spar are also occa- 
sionally present This rock passes into a quartz similar to Uiat 
described as occurring in the ranges to the south ; and, as the 
strata of the latter are in the direct line of bearing of those 
which now occupy our attention, and as both preserve the same 
relative position to the argillaceous schists by which they are 
flanked, we may perhaps conclude that they form but modifica- 
tions of the same rock considered geologically. In other posi- 
tions I have observed differences equally great in the internal 
texture and compodtion of strata which seem to form one con- 

* During the very imperfect analysis which mj linuted means enabled me 
at the time to institute, some rather anomalous results, depending on metal- 
lic combinations, were obtained. I could not, however, depend (m the purity 
of the reagents which I possessed ; and as I had no opportunity of procuring 
others, and no means of preparing them, I mention tiie circumstance in this 
passing way, in the hope that some other observer, whose duties may lead 
him to that quarter, will undertake the analysis. The hill where the rock 
occurs will be at once disthiguished by a small Hindoo temple erected on its 
summit. 
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tiouous series ; and the merging of the qu^z strata, more es^ 
pecially, into the coarser-grained rock just alluded to, is by no 
means uncommon. It must, at the same time, be borne in mind, 
that, upon the principles of the elevation theory, different sets 
of strata, not originally continuous, may have been upheaved 
along the same line of fissure, and thus give origin to the phe- 
nomena adverted to. 

In my next I shall attempt a description of the mineral veins 
of the Valley of Oodipoor^ and shall afterwards, if space per- 
mit, proceed to examine a few other geological phenomena, 
which may assist us in forming a more correct estimate of the 
natural history of the formations treated of. 



ON THE ANIMALS DEPICTED ON ANTIQUE MONUMENTS. ^ By 

3f. Marcel jde Serbes. ( Cofnduded from page Vlb.) 

The vertebral animals already enumerated * are not the only 
ones which attracted the attention jof the ancients : the inver-- 
tehral 2\^ received. consideration. Among the MoUitsca they 
have depicted and described the common pulp {Sepia octopodia) ; 
the cuttle-fish {Sepia officinalis); and the oyster {Ostrea edulis). 
Some of the Crustacea are also found figured on antique monu- 
ments ; principally the common crab {Cancer manas)^ and the 
common varieties of lobster, viz. Palinus quadricornis^ Astacus 
marinus, Squittajiisca, or Cancer squilla, and finally the craw- 
fish {Astacus Jluviatilis), 

The insect tribes are frequently depicted, and in considerable 
variety. Some kinds are even modelled upon stones, distinct in 
character, and with great fidelity. The sacred beetle is the 
most conspicuous of these, most probably from the great vener- 
ation in which it was held. But other coleoptera have also 
been figured, and some of these seem to be connected with Ce - 
tonnia and Dermestes. Many grass-hoppers {GryUus locusta) arei 
likewise found on these monuments, as also some Hymenoptera^ 
Diptera^ and Aptera of the tribes formica, vespa, apis, tabanus, 
asilus, musca, and scorpio. The varieties of these different 

* The list of vertebral animals desoribed by the ancients, given by M. 
Marcel de Serres, will be inserted in our next Number. 
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tiflies ate diose that tfe tbe mcMt eommoB, and tbe mostgeoer- 
aDj spread, ower dioae temperate r^;ioii8 of our globe. 

Sereral LepidopCera, remarkable afike tar tbe beauty of dien^ 
hoes and tbeir great ^[ifity, bave commanded tbe atteotion of 
die mtiqoe artists. In stadymg tbe or^;inala,iie peculiarly ob- 
senre, in tbe r epr e se n tation of tbese creatores, so ligbt and bril- 
liant, tbat genius of mutation wbidi so ennnently cbaracteriaes 
the Greek and Roman sdHiols, e^ieciaDy during tbat qplendid 
epoch, when tbese sdiook, adberii^ lotme principles, produced 
tbode chefi Sctmre9 whidi eren yet astonisb us. 

Tbe fads wfaidi we bave now recorded, will undoiriiCedly be 
sufficient to prore to ewerj unprejudiced individual, tbe minute 
accuracy tbe ancients bad attained in ^je imitation of all natur- 
al olgects. If a strong bias towards tbat wfaidi was true has 
idways guided tbem when they composed die fimtastic creatures 
of tbeir fancy, inasmudi as eadi of tbe parts going to make the 
wbde is, when taken separately, minutely accurate, we may 
safely conclude, that a not less minute attention has been given 
in tbe representation of the real beings of which they wished to 
communicate a just and precise conception. To be more assur- 
edly convinced, we have cmly to glance generally over the an- 
tiques that remain of the purer periods of Greece and Rome, 
and, to a certain point, of Egjrpt too. Modem artists have 
almost universaHy granted this meed of praise and justice to 
their brethren of antiquity. 

In thus considering their works in a point of view that is alto- 
gether peculiar, and perhaps hitherto not perceived, we have made 
this truth still more striking, by demonstrating that their most 
fantastic productions, in each of their component parts, are a 
£iithful and accurate imitation of nature ; the whole is as mon- 
strous as it is fantastic, but the details rehiain accurate as they 
ought to be. 

This point being proved, it now remains for us to establish 
that the antique monuments preserve the traces of spedes which 
no longer appear to be found on the globe, and which, there- 
fore, must have been lost and become extinct since the epoch of 
history. Thus we have species which have become extinct in con- 
sequence of geolo^cal phenomena, others whose destruction may 
have been contemporaneous or posterior to man^s creation ; and 
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finally, others still, whose races have become extiiict within the 
records of history. 

It is necessary to admit the last of these conclusions, inasmuch 
as the antique monuments exhibit the figures of animals which 
are quite different from any of our living varieties. These ani* 
mals, then, roust have been lost, like those which, buried in the 
bowels of the earth, have no longer representatives existing on it. 

In truth, that we may come to an accurate conclusion, it is 
necessary to admit (what we conceive we have proved) that * the 
ancients observed nature with the utmost exactitude ; and be- 
sides, that amongst the animals depicted by them, and which 
have no longer representatives on the earth, there are those the 
organization of which rendered their existence possible. We 
shall prove this second proposition ere long, at the same time 
blowing, that the animals represented on the antique mcmu- 
ments diffa: less from our present existing species than certain 
fossil species, or than several of those which recently have been 
discovered in that continent which had so long eluded the dis- 
covery of our navigators. 

Nothing, then, ought to prevent us frcnn considering them as 
seal species, which have existed at a former time. We might, 
perhaps, have continued in doubt, had they exhibited an organi- 
sation as singular and absurd as that of the gigantic Megalo- 
saurus, and the extraordinary Ichthyosaurus and Plesiosaurus ; 
because it might have happened, that, on the unsupported evi- 
dence of the monuments of ancient Egypt and Rome, we should 
not have admitted the existence of a lizard as large as a whale, 
and still less that of an animal half reptile and half fish. A 
reptile, with four feet, with a neck longer than its body, would 
have appeared to us no less problematical ; and very likely we 
should have rejected it also as a creature of fancy, the produc- 
tion of the vivid imagination of the artists of antiquity. But 
who now doubts of their former residence on the earth, and of 
their reality? so that, before we can deny that an animal has ex- 
isted, we must consider, not only if its organization be extraordi- 
nary, but also if it satisfies the conditions of existence to which 
it is subjected. 

With respect to the Megalosaurus, the Ichthyosaurus, and the 
Plesiosaurus— the subjects we have chosen for examples— it may 

u2 
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pohaps be olyected, that we have introduced specimens, the 
existence of which, anterior to that of man himself, belongs^ so 
to speak, to a scarcely finished world, the ruder productions 
of which could not survive the various changes to which the 
globe has been subjected. It might be said, that the species 
contemporaneous with man, are the only ones which can be com- 
pared with our living races, and that their tribes have nothing so 
uncommon nor so extraordinary. Belon^ng to the stable period 
to which the globe has now arrived, more espedally since the 
times of history, these have in themselves a principle of regularity 
which insures their existence, by ^ving them the means to with- 
stand the various causes which would tend to their destruction. 

Even allowing there might be something in this objection, 
still other examples, and not less remarkable, will ere long prove, 
that when antique monuments exhibit the representation of spe- 
cies in themselves possible, we ought not to regard them imagi- 
nary, although we can no longer discover traces of them on the 
globe. 

In short, would it have been right for us to reject as a fable 
the terrestrial quadruped which the monuments of antiquity 
alone had represented as having the beak of a palmipede bird^ 
because we had fancied that such characters could not be com- 
bined ? In doing so, we would have contradicted nature, which, 
in that continent so long unknown, has brought such an animal 
to light, along with many other not less remarkable productions* 
And if descriptions had been left us of this remarkable being, 
should we have been justified in regarding them apocryphal, be- 
cause they announced that this quadruped with a bird'*s bill, had 
this other peculiarity of the animals of this class, that, namely, 
of depositing its eggs P 

We might with as much propriety reject the account of Aris- 
totle, when he describes the history of that fish {Gaubius nigevj 
lin.) which makes a nest, and hatches its eggs after the man- 
ner of birds. And yet, very recently, Olivi, in examining this 
same fish, has confirmed the observations of Aristotle ; and that 
which most strikingly prov^ the accuracy of that great man is, 
that Olivi has not a doubt that Aristotle, under the name of 
Fhycis, has accurately described the habits of the Gaubius *. 

* In a former Number of this Journal, there is a notice of fishes' nests^ 
with their ova, observed on the east coast of Scotland. 
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If we had rejected the ornithorhyncus as fabulous, so pro- 
bably should we have done with the echidna and the kangaroo, 
animals as paradoxical as it, — also inhabitants of New Holland. 
In like manner, if some artist of Herculaneum or Pompeii had 
amused himself with giving black wings to the swan under whose 
form Jupiter seduced Leda, antiquaries, perhaps, would have 
recognised nothing more than an ingenious allegory, and never 
suspected that whiteness was not a necessary character of the 
swan. And yet we know that New Holland has given us black 
swans, as well as terrestrial mammiferse with a bird^s bill. Nor 
in this is there any thing very surprising, nor contrary to the 
laws of nature. Hence, then, before concluding that a spe- 
cies which we do not now see has never existed, it is necessary 
to be well satisfied whether its organization is compatible with 
existence or not* We may also conclude, frcrai these facts, that 
since simple and natural causes may easily operate to the de- 
struction of rarities which we suppose to be lost, it is not at all 
necessary to have recourse to violent revolutions, beyond the 
ordinary course of events, to account for their disappearance. 

In a succeeding memoir, we shall solicit the attention of geo- 
logists to those animals which are figured on the monuments of 
antiquity, and which appear now to be destroyed. To this may 
succeed another, in which we shall discuss the question, How far 
are we acquainted with all the rocks and minerals employed by 
the ancients in the construction of their monuments ? 

Does it, in the mineral, ever happen, as in the other king*- 
doms of nature, that there are species which have disappeared 
from the surface, and which are not now found in any of our 
mountain ranges ? This could only happen hy the elevation of 
mineral masses, portions of which might cover minerals originally 
near the surface, and thus remove them from our view. This 
disappearance, then, if it exist at all, has been produced by causes 
wholly different from those which have operated in the destruc- 
tion of living species. The facts connected with this enquiry 
are of the most interesting character, since they lead to the sup- 
position that there have been considerable elevations of solid 
masses within the times of history, nearly in the same way as the 
volcanic fires have thrown to the surface of the earth minerals, 
which, perhaps, but for these eruptions, we might never have 
seen. 
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OBSERVATIONS DURING A VOYAGE FROM ENGLAND TO FORT 
VANCOUVER, ON THE NORTH-WEST COAST OF AMERICA. 

By Dr Meredith Gaibdner. In a Letter to Profes- 
9or Jameson*. 

I SEIZE the first opportunity which has presented itself since 
my arrival on the shores of America, of communicating to you 
a few short notices of the scenes which have passed under my 
view since quitting my native country. 

Our voyage hither was long, and, by many, would have been 
considered as tedious; but the atmosphere which surrounded 
us, and the ocean which we were traversing, presented so many 
interesting and continually changing objects to our view, that I 
am tempted to think what is called the ennm of a long sea- 
Toyage, is owing rather to the temper of mind of the voyager 
than to the circumstances in which he is placed. Daily I had a 
constant source of occupati<Hi in noting the oscillations of the ba^ 
rometer (we bad a very good marine one on board, constructed by 
Gilbert), the diumd changes in the temperatures of the air, and 
the superficial strata of the ocean ; in carrying on a series of as- 
tronomical observations for the determination of the ship's places 
in concert with our navigators ; and in observing the habits and 
structure of the different atrial and aquatic animals which fell 
in our way in the course of our long traverse. And yet I had 
daily to regret the omission of many highly interesting observa- 
tions, from the want of opportunity, and the means of theur 

* ** Fort Vancouver is situated in a plain, about ninety miles from the 
mouth of the Colombia River, on its north bank. In mj joumej of about 
fourteen days into the country of the Walamet Rivei^ a tributary of great 
■ize which ^Uls into the Ccdumbia opnosite to Fort Vancouver, I remarked 
this country as consisting of a series of extensive plains or prairies, covered 
with grass, interspersed with belts of fir and oak, and bound^ on the east by 
the maritime chain of snowy peaks, and on the west by the ranges immediatehr 
skirting the Pacific. The thick cover of soil prevented my obtaining mud^ 
information in my fiivourite geognostic science ; but being my first essay at 
voyaging in NW. America, was highlv interesting. One of the most inte- 
resting objects which I saw in these plains, were large blocks of granite scat- 
tered on the surface, which must have come from a great distance, as this 
rock is not found fixed in the maritime chain or country between it and the 
sea-coast to the south of the Colombia, — a tract, as far as I have seen speci- 
mens, or have been ablei to procure information, consisting almost if not en« 
tirely of igneous rock from modem cellular lava (as at the fells of the Wda- 
met) or compact block basalt. 

" One of the most striking phenomena in the atmospheric constitution of 
Fort Vancouver, is the extent of the diurnal change of temperature, 36° fi^m 
sunrise to 2 p. m. is. not ui^common. Once I saw the thermometer (Fahr.) at 
43° at sunrise, while at noon of the same day it stood at 67*. The highest I 
ever saw it was one day m July, when at 2 p. m. it stood at 89° in the shade.'* 
.^^jetractfrom Dr Gairdner's Letter to hUfather^ dated 31*/ Avgusl 1833. 
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performance. A merchant vessel was not the most favourable 
place for such observations. I regularly noted the height of the 
barometric column at 9-10 a. m., noon, .and 4-£ p. m., besides 
different observations at shorter intervals on particular occasions. 
You will form a better idea of these from the following Tabular 
View, which I drew up at the conclusion of the voyage. I con- 
fine it to the two torrid zones, as th^e the atmospheric pheno- 
mena proceed with a regularity unknown in temperate latitudes. 



Date, and Place 
orobferratl^n. 


Ifeaa. 


Obt.of 
Noon. 


^Range, 


Date^and Place 
of Obinvattoo. 


Mean. 


Ota. of 
Noon. 


^Range, 
9 a.m. to 








4 p.m. 










4 p.m. 


X 1832, 










r 1833, 










Oct. la 


30.09 


3a08 


0.08 




Feb. la 


80.16 


30.16 


014 




... 14. 


3a09 


30.07 


0.06 


^ 


... 17. 


30.07 


3a04 


0.10 




... 16. 


30.09 


3ao9 


0.06 


1 


... la 


29.96 


29.98 


0.03 




... 10. 


30.09 


30.16 


0.18 


N 


... 19. 


29.96 


80.03 


0.16 




... 17. 


30.02 


30.02 


0.13 


1 


... 20. 


30.03 


30.06 


aio 




... 18. 


29.99 


29.98 


ais 


... 21. 


30.06 


30.10 


aio 


^ 


... 19. 


30.06 


30.06 


0.04 


El 


... 22. 


3aoi 


30.04 


0.07 


N 


... 20. 


30.03 


30.03 


ao3 


|< 


... 2a 


2a92 


29.98 


an 


1 
1^ 


... 21. 


30.04 


30.06 


ao8 


... 24. 


29.97 


29.97 


0.08 


... 22. 


30.01 


30.04 


04 


ft, 


... 26. 


2a89 


29.90 


aoi 


... 23. 


30.06 


30.06 


ao8 


I 


... 26. 


2a97 


29.94 


0.04 


... 26. 


3a04 


30.02 


0.09 


... 27. 


99.96 


29.97 


ao7 


"i 


... 26. 


30.03 


30.06 


0.07 


... 28. 


29.94 


29.96 


a23 


^ 


... 27* 


29.96 


29.96 


aio 


1-4 
M 


Mar. 1. 


29.88 


29.90 


an 


^ 


... 28. 


29.96 


294>7 


0.03 


M 


... 2. 


29.91 


2a88 


a26 


1 


... 29. 


30.08 


30.04 


0.16 




... a 


2a91 


29.95 


ai4 


... 30. 


30.06 


30.05 


0.04 




^ ... 4. 


29.93 


29.98 


0.08 


1-4 


... 31. 

Nov. 1. 

... 3. 

... 4. 
... 6. 

... o. 
... 7. 

[.,. a 


30.07 
30.02 
29.97 
29.99 
29.97 
29.91 
29.91 
29.94 


30.08 
3a03 
29.98 
30.01 
30.01 
29.91 
29.82 
29.94 


ao8 
ao8 

0.10 
0.08 
0.09 
0.13 
0.16 
0.02 














Mean, 


29.965 


2a980 


0.13 


1 


TMtor. a 

... a 

... 7. 

... o. 
... 9. 

... la 
... 11. 


29.93 
29.96 
2a96 
2a92 
29.96 

3aoi 

2a94 


29.89 
29.98 
2a96 
2a94 
30.00 
29.99 
29.97 


ao6 
aio 

0.10 

an 

0.12 

ao6 
ao7 


Mean, 


30.003 


30.080 


ao87 










^ 


... 12.' 

... la 


80.00 
29.91 


29.98 
29.93 


0.05 

ai8 


/Nov. a 


2a96 


29.95 


0.09 


1 


... 10. 


29.88 


29.96 


0.17 


... la 


29.96 


30.01 


ai4 


... 11. 


29.97 


29.98 


0.10 


0, 


.. la 


29.96 


2a97 


0.06 


... 12. 


30.02 


30.04 


0.06 


... 17. 


30.00 


29.99 


0.12 


T 


... la 


30.06 


30.07 


0.07 


... la 


3a04 


30.01 


ai6 


s 


... 14. 


30.08 


30.08 


0.07 


*< 


... la 


30.02 


30.02 


0.09 


... 16. 


30.06 


30.08 


0.11 


1 


... 20. 


30.09 


30.07 


0.09 


'■g , 


... la 


30.02 


30.06 


0.08 


in 


... 21. 


30.11 


30.10 


ao9 


J 


... la 


29.99 


29.99 


0.06 


^ 


... 22. 


30.18 


30.20 


ai4 


^ 


... 19. 


30.00 


29.98 


ao5 


... 2a 


30.16 


30.16 


0.08 


<< 


... 20. 


29.98 


29.99 


0.02 




... 24. 


30,20 


30.21 


ao8 


1 


... 21. 


29.98 


29.98 


0.09 




... 2a 


3ai4 


30.13 


ai2 


cq 


... 22. 


29.71 


29.70 


0.14 




... 26. 


30.19 


30.19 


0.07 




... 2a 


29.60 


29.63 


0.16 




... 27. 


30.26 


30.26 


ao2 




<••• 24. 


29.68 


29.67 


0.02 




^Apr. 10. 
Mean, 


30.28 


30.33 


0.09 




Mean, 


29.896 


29.906 


0.063 


30.093 


3ai03 


a083 
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From which : 

North Padfie Torrid Zone^ Mean, 30.093 
South Pacific Torrid Zone, 20.965 



Mean of North and South Pacific, 30.029 



North Atlantic Torrid Zone, Mean, 30.003 
South Atlantic Torrid Zone, 29.895 



Mean of North and South Atlantic, 29.949 

I was chiefly led to the calculation of these barometric 
means, by the idea, that perhaps a difference of level between 
the two oceans might be the result. May not the irregularities 
resulting from the motion of the ship, winds and weather, be 
lost in the number of partial observations, giving errors both in 
excess and defect? If they are of any value in this point of 
view, they would indicate the level of the Pacific to be lower 
than that of the Atlantic Ocean. To find the amount, using 
Dabuisson^s Portative Table, given in his Geognoide, L 467. :^ 

30.029 In. a 7^7 mill*. » elevation, 76 
29.949 ss 760.7 e 97 

Difference 21 metres = 69 feet, 

neglecting all corrections for temperature, &c. as these will 
operate in the same diriection, and nearly about ' the same 
amount, on both barometric columns. N. B. The cistern of 
the barometer used was about 10 feet above the level of the wa- 
ter. 

My observations on the temperature of the surface strata of 
the ocean were daily made throughout the voyage at 7-8 a. m., 
nocm to S F. M., and sunset. It would occupy too much space 
to give here the detail of these observations. I shall therefore 
merely give you their abstract, following two methods, by com- 
paring which, more correct conclusions will be formed than by 
either method singly. 

Method 1. — ^Where the temperatures given are the means of 
the observations on the days when the parallels indiciated were 
crossed. 
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Atlantic Ocead. | 


Latitude. 


Longitude. 


Temperatuier— Fahrenheit 


Sun'g Me- 
ridian Alti- 


Date. 






s«. 


Air. 


tude. 




o 


e 


o * 


o 


o 


1832, 


60 N. 


4W. 


58.6 . 


58.7 


41 


Sept. 20. 


45 


11 


6a5 


66.0 


44 


... 24 


40 


15 


66.6 


66.3 


47 . 


... 29. 


35 


16 


71.7 


68.0 


61 


Oct. 2. 


30 


19 


73.6 


72.0 


64 


... 7. 


25 


22 


744 


73.5 


68 


... 11. 


20 


24 


76.3 


76.6 


63 


... 14 


15 


26 


79.6 


78.1 


66 . 


... 16. 


10 


23 


81.6 


79.1 


69 


... 21. 


5 


17 


80.1 


78.7 


70 


Nov. 3. 





23 


76.2 


767 


73 


... a 


6S. 


27 


76.7 


77.8 


77 


... 11. 


10 


31 


79.2 


79.1 


82.. 


... u. 


15 


34 


80.1 


76.6 


86 


... 19. 


20 


37 


76.6 


76.3 


90 


... 22. 


25 


37 


72.1 


73.4 


85 


... 25. 


30 


38 


6a9 


67.8 


81 


... 29. 


35 


49 


70.9 


71.6 


77 


Dec 7. 


40 


54 


63.8 


56.2 


74 


... 13. 


45 


54 


56.4 


55.9 


68 


... 17. 


50 


56 


45.9 


4&6 


63 


... 21. 


55 


64 


43.2 


45.6 


56 


... 29. 
1833, 


58 


67 


41.3 


42.0 


65 


Jan. 2. 



Method S. — Where the temperatures given are the mean of 
all the observations on the days the ship was within the limits 
of the zone indicated. 



Atlantic OcEAM. | 


Zoofr 


Date. 


Limits of the Zone. 


Mean 


No. of Ota. 
from which 






Latitude. 


Loxigitude. 


ratine or 
the Zone. 


the Mcania 
calculated. 


e 


1832, 


o e 


o o 






N. Lat 45 


Sept 21. to 28. 


49 to 39 


5tol6W. 


63:7 


24 


... 40 


... 26. to Oct 1. 


44 ...34 


12 ...14 


66.9 


21 


... 35 


... 30. to ... 6. 


39... 29 


14 ...18 


72.2 


21 


... 30 


Oct. 3. to 10. 


34 ...26 


17 ...21 


73.6 


24 


... 25 


... a to 13. 


29 ...21 


19 ...23 


744 


18 


... 20 


. ... 12. to 16. 


24 ... 16 


22 ... 26 


76.2 


12 


... 15 


... 15. to 20. 


19 ... 11 


26 ...23 


80.2 


18 


... 10 


... 17.ioNov.2. 


14... 6 


26 ... 17 


80.8 


51 


••• 5 


... 22. to ... 7. 


9... 1 


28 ...22 


80.0 


61 


Atlc Eq. Zone, 


Nov. 4 to la 


4N.-4S. 


18.. 26 


77.5 


21 


S. Lat. 5*' 


... 9. to 13. 


1... 9 


24 ... 29 


773 


15 


... 10 


... 12. to 18. 


6 ... 14 


28 ...31 


79.3 


21 


... 15 


... 16. to 21. 


11 ...19 


32 ... 34 


79.9 


18 


... 20 


... 20. to 24. 


16 ... 24 


36 ...37 


76.4 


16 


... 25 


... 23. to 28. 


21 ...29 


36 ...35 


71.3 


18 


... 30 


... 26. to Dec. 6. 


26 ...34 


36 ... 47 


68.5 


33 


... 85 


... 30. to 12. 


31 ... 39 


40 ...53 


69.1 


89 


... 40 


... 8. to 16. 


36 ... 44 


60 ... 55 


66.4 


27 


... 45 


... 14 to 20. 


41 ...49 


53 ...67 


642 


21 


... 50 


... IB. to 28. 


46 ... 54 


67 ... 64 


46.2 


33 


... 65 


... 22. to Jan. 2. 


61 ...68 


57 ...67 


43.8 


36 
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Meen 


No. of Obi. 


Zone. 


Date. 


LfanittoftheZdoe. 


Tonpe- 


from which 
the Mean Is 
cilculated. 






I^tft"%T 


LuBglCude. 


ratuieof 
the Zone. 




1833, 


• o 


o ^ o 


o 




S.Lat 66 


Jan. 3. to 19. 


68 to 61 


68to79W. 


43.3 


61 


... 60 


... 16. to 26. 


54 ...46 


76.. 82 


60.4 


86 


... 46 


... 21. to 31. 


49 ...41 


78...86 


65.4 


83 


... 40 


... 30.toFeb.2. 


44 ...36 


86...87 


61.7 


12 


... 36 


Feb. 1. to 7. 


39 ...81 


86...88 


69.6 


21 


... 80 


... 6. to IS. 


34 ...26 


88...87 


74.2 


27 


... 25 


... 10. to 17. 


29 ...21 


87... 92 


75.8 


24 


... 20 


... 16. to 20. 


24... 16 


89...97 


76.6 


18 


... 16 


... 19. to 23. 


19... 11 


95..101 


76.5 


15 


... 10 


... 22. to 26. 


14... 6 


99..106 


77.7 


16 


... 6 


... 26.toMar.3. 


9... 1 


104..113 


7d.i 


21 


Pac. Eq. Zoae, 


.. 28. to 9. 


4S.-4N. 


109..121 


7d.8 


30 



South Pacitic Oceak iby Method 1. 


S. LaUtude. 


Longitude. 




Sun*s Meri- 
dian Alti- 
tude. 


Date. 


Sea. 


Air. 


65**' 

60 

45 

40 

36 

30 

25 

20 

15 

10 

5 




o 

77 

78 

85 

86 

88 

87 

88 

94 

98 

103 

107 

114 


43!l 
60.7 
66.2 
60.1 
69.6 
73.6 
76.2 
76.2 
76.7 

776 
79.3 

7a7 


42L8 
49.9 
66.8 
60.7 
65.0 
71.7 
75.7 
73.7 
76.6 
78.2 
80.4 
79.9 


• 
56 
60 
62 
66 
71 
74 
77 
81 
86 

89 N. 
87 S. 
84 N. 


1833, 
Jan. 14. 

... 20. 

^ 27. 

... 31. 
Feb. 3. 

... 8. 

... 14. 

... 18. 

... 21. 

... 24. 

... 27. 
Mar. 4.-6. 



Since arriving here, there has been no leisure for reducing into a 
similar tabular form my observations in the North Pacific. The 
causes formerly referred to dieprived ine of maiiy favourable op- 
portunities which might have been embraced, for ascertaining 
the temperature of the ocean at diflferent depths. I had several 
opportunities of remarking the slight effect of great atmospheric 
changes upon the height of the barometrical column in tropical 
latitudes; this was especially striking in the heavy rains that 
we experienced in the North Atlantic, in about 6^—8° north lati- 
tude. On one occasion, I collected 1140 grains of watcir in a 
basin of a circular fwm, 9.8 in diameter, in 1^ hours, the* baro* 
meter remaining stationary at 80.00—29.99. This was on th^ 
night of the 26-27th October 1832,Lat. 7° 20' N., Long. 20^8' W. 
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We crossed the part of the Atlantic where Maltbrud, in 
hb Geog. Univ. (Trand^i. 8S2), places the Mer de Sargasso, 
but not a vestige of it was seen. The Ist February 1833, was 
remarkable for the sudden and great oscillations of our barome- 
ter, which cannot be accounted for in the state of the winds and 
weather ; our position at the time was in Lat. 39"" S. Long. 86° 
W. ; it would be highly interesting to connect this with any 
striking phenomenon in other parts of the globe, particularly in 
the adjoining continent of South America. On the 19th October 
183^, I collected in the basin above referred to 3630 gr. of 
rain water, between noon' and 6 p. m. This, of course, is not 
the true quantity of rain which fell, as some would necessarily 
be returned into the air by evaporation, from the exposure of so 
large a surface in the basin to the air. 

It would be but an inadequate outline that I could give 
you of the impression that the magnificent constellations of 
the southern hemisphere produced upon me, after the elo- 
quent delineation given by Humboldt in his Personal Narra- 
tive, which, I dare say, is fresh in your recollection, and 
which, I assure you, is not exaggerated. Neither will I occupy 
your time by dwelling upon the splendours of a tropical sun- 
set, which has so often been the theme of voyagers, except 
to mention a circumstance which I do not remember to have 
been particularly attended to, but which, I think, may be con* 
sidered as one of the strongest proofs of the. remarkable trans- 
parency of the atmosphere in these latitudes ; it is the violet hue 
assumed so regidarly by the ether in the western horizon, a short 
interval after sunset. I have never observed a tint of the sky 
exactly similar in our European 9kies,. and perhaps it may be 
explained in the following way : the rays of white light are de- 
composed into the prismatic ccdours, in consequence of the 
greater density of the air at sunset, both from accumulated va* 
pours, and a greater laagth of atmospheric column that they 
have to traverse; and those least refran^ble, such. as red and 
orange, are what usually. in northern climates idone reach the 
eye, while, in tropical climates, where the air is more serene, we 
may suppose that those more refrangible will reach the eye also ; 
as the yellow, green, blue, indigo, violet, which agrees with. the 
phenomena observed. We had a fine opportunity of observ* 
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ing the solar eclipse of Jan. 20, in Lat 49^ 38^ S., Long. Tf 
68' W. With us the app. time of immersion was 4** 8(y, and of 
emersion 6^ 44' ; and the portion of sun eclipsed was ST"* S0^9 or 
about 7-8ths of his diameter, by my measurement with a sextant. 
The only land of which we had a near and distinct view in the 
long run from England to the Sandwich Islands, was Staten 
Island, off the east entrance of the Straits of Magellan, and no- 
thing can exceed its rugged and desolate aspect. Snow was 
lying in small patches in the sheltered hollows, near the sum- 
mits of the highest hills. The summit profile of the island pre- 
sented a series of denticulated eminences, rising to the north- 
west, to which point were generally directed all the precipices, 
the slope of the island being to the south-east. When the extre- 
mity of the bland about Cape John was viewed with a glass, I 
thought I could recognise in the steep precipices, at whose base 
the sea broke, the outgoing of strata, with a direction S.SW* 
to NNE. From the regularity and smoothness of the slope 
of the bare rocks to the SE., and the numerous grejrish white 
masses projecting from the general black surface of rock, I 
should think the prevailing rock to be mica date, with large im- 
bedded masses of quartz rock. Numerous vertical fissures, hd- 
lowed out by the waves into caverns, were visible along the 
point from Cape St John southwards ; these rose obliquely 
upwards to the NW., confirming the preceding idea of the po- 
rtion of the strata. I observed no columnar or strictly tabular 
masses, leading to the idea of ancient or modem volcanic produc- 
tions. These observations, and some others which space pre- 
vents me detailing, were made when sailing along the coast, at 
about 1-2 miles distant. According to a rough calculation of 
the height of a mountain above Cape St. John, taking as a base 
the run of the ship (4 knots) for an hour, between the times of 
taking its angle, which I made 2580 feet, and from patches of 
snow exbting at its summit in the midsummer di the hemis- 
phere (Dec. 29) 1832,), the line of '^rpetual snow must be be- 
low dOOO feet ; theoretically for Lat. 55% it is 4900 feet So 
that we have already a proof of the inferior temperature of the 
southern hemisphere, and yet the snow line of Staten Island must 
be raised, from its isolation, and its being surrounded by a vast 
ocean. About 600 feet of the upper part was bare rock ; mosses 
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did not extend so high, so that the superior limit of vegetation 
might be about SOOO feet. All these measurements are to be 
viewed merely as approximations ; but, in regions so seldom 
visited by observers, I have thought that even approximations 
merit being recorded. 

In the Atlantic, the gigantic Albatross (Diomedea exulans) 
of the southern seas first appeared in Lat 80° 57' S. on the 80tb 
Nov., and disappeared again in the South Pacific on our reach- 
ing Lat. 35° S. During a space of two months, we had these 
birds more or less constantly round the ship, when their voracity 
afforded us all on board much amusement, as the observation 
of their manners was a fertile source of employment. I have 
seen three distinct kinds characterised by a distinct marking of 
the {dumage ; but to what extent these form distinct species, or 
whether they are merely varieties of sex, age. Sec. would require 
an acquaintance with them on their native breeding places to 
determine. The Jint is characterised by a beautifully snow* 
white head, neck, and belly, with dark brown wings ; it is the 
largest of the three, the expanse of wing varying from 10 to IS 
feet. It was the most common variety before crossing the meri- 
dian of Cape Horn, being comparatively rare in the Pacific :•— 
the second was all over of a dark brown colour, its head was 
nearly black, forming a remarkable contrast with its long white 
hooked beak ; its size much less than that of the preceding ; we 
were never so fortunate as to shoot or hook a specimen of this 
variety : — ^the third was characterised by a remarkable circular 
black spot on the vertex. The head, neck, and belly, were of a 
spotted grey colour, and the biack and wings of a light brown. 
Its expanse of wing was about 6-7 feet ; this was by far the most 
common variety in the Pacific Ocean. These circumstances of 
geographical distribution would lead us to doubt of their being 
mere varieties of age and sex. Of the prodigious force of wing 
of these birds, I have attempted giving some illustration in a let- 
ter to my Father, which you have probably seen. 

We met with the Cape Pigeon on two different occasions in 
the Southern Ocean, in the vicinity of the American continent* 
And, when off the Falkland Isles, two individuals of the singu- 
lar Chionis tribe, with a snow-white plumage, hovered for some 
time round the ship. 
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Id Lat. VT S. and Loi^. 57" W., we met whh a sIiMi of a 
new species of Delpbinos, allied in its pidiald markings to the !>• 
leHCorampkuSf Cuv. R. A. i 5^1, but in whioh the distributkm 
of the colours was difiTerent* Its high dorsal fin was of a black 
colour, which was continued from its root into a band or girdle 
encompassing the body« Tip of snout black, from which two 
black bands proceeded to a circular band, one over occiput, other 
along roemal line of lower jaw : ridge of back and belly behind 
the dcursal band, also black ; all the rest of the body pure white. 

The HydrostaHc acaiepha form an otgect of great interest to 
the voyager in the Pacific Ocean* They often form shoals of great 
extent ; in our passage from the Sandwich IsUmds to Columbia^ 
the ship sailed through one for about a week* The meat beauts 
fnl of these which I saw, as well as the most ournms, fiKim the 
comfdexity of its structure, and the delicate arrangenent of aM 
its movements, was the Physalia or Portugues i mtm qfw m of 
Ae English sailors, md I had an opportunity of verging, on 
numerous living and dead individuals, the accuracy of the 
immortal Cuvier's brief notice in his R. A. iii. 28& Time 
would fail me, end I would run the risk of exhausting your 
jpadence, if I entered into a fiill detail of the many iotaresting 
phenomena observed on the Chdoni% fisdi of the species of the 
great (amily of Scomberoides^ Squali, &c. observed on the voyage. 
I will merely stcq> to mention a fact a little curious an the physio- 
logy of the common Boniiio^ the Scomber pelamys^ Cuv. R. A. ii. 
198, (N. B« the longitudinal Uadc banek are not by any means 
limited to four.) During many hundred miles of the voyage, the 
ship was accompanied by numerous idioals, swimmkig with great 
velocity close to the surface of the water, over the ship^s quarter, 
and occasionally presenting to the eye their brilliant inlvery 
bellies. When they turned for an instant on thdr sides, the vigour 
and precinon of th^ movements was beautiful. Although packed 
i^lose together, none interfered with his neighbour, although 
often enveloped in the foam caused by the ship, and the break- 
ing of the waves. They seem to feel peculiar pleasure in thus 
coursing along in the agitated water of the ship^s way ; it is not 
from hunger, or in the expectation of food, for they will not 
touch the bait of a hook. What can t)e the attraction ? The 
following theory suggests itselt. Fish are known to respire only 
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the air contidtied in the aqueous fluid that surrounds them. 
Where this mr is most abundant, it is probable that they will 
prefer resorting, as affording an increased aeration to their blood, 
and, consequently, more elasticity and vigour in the exercise of 
all their functions. Numerous bubbles of air are carried under 
water by the motion of the ship, affording to these fish an un. 
usual supply of air, and forming a source of attraction round 
the vessel. 

In sailing along the north side of Owhyhee, we had a fine 
view of its two snowy peaks, Monna Keah and Monna Roah, 
and I embraced the opportunity to take a few angles for the 
trigonometric determination of their elevation* Monna Keah, at 
a distance of 6S miles, subtended an angle o( 2^Sf IS" ; and 
Monna Roah, at a distance of 84 miles, (Greog.) one of 1^ 54/ 
2(r : I have inferred the distance from the difference of latitude 
between the ship, (by astr. obs.) and the mountuns (by Van* 
couver^s chart) and thdr bearings by compass, corr^ted.for ira« 
riations. From these data, I calculate the altitude of the sum<^ 
mit of Monna Keah to be 1S,081 English feet, and that of Monna 
Roah 15,806 feet.* Monna Keah rose in the fore ground im. 
mediately from the coast, and we had a view of it throughout 
its whole mass : its summit was diiefly covered by detached mas* 
ses of snow, furrowed by long black vertiod streaks ; the snow 
formed a continuous surface for but a very small portion of its 
highest peak. The summit only of Monna Roah was seen, 
barely overtopping the nearer peak of Monna Keah, but easily 
distinguished from it by its dome-sluiped round outline, and the 
uniform unbroken sheet of snow with which it was ckd. I am 
inclined to place some little confidence in my measurement of 
Monna Roah, as, by a distant operation from the above, its alti- 
tude came out to be 15,087 feet ; a difference from the former 
not worthy of being noticed in this, method of measurement* By 
a direct operation, I calculated the height of the snow line on 
Monna Keah to be 11,S56 feet, and, by another operationy 
10,578 fieet. The inferior snow^-line was not visible on Monna 

• These numbers agree more nearly with those of Kotzebue, than of any 
other observer, and from what is afterwards mentioned of the snow line, I 
■uspect are nearer to truth than the higher estimates of King, &c 

The angle is diminished 1-lOth for refiraction. 
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Uoah. By a second operation, the altitude of Monna Keah 
came out 12,651 feet I regretted exceedingly that the short- 
ness of the ship^s stay at Oaho, the seat of government, prevent- 
ed my visiting the largest and most interesting of this group, die 
island of Owhyhee. This regret was rendered the more painful, by 
the interesting description of the island which I obtiuned fh>m 
the American Missionaries at Oaho, who have traversed most 
of the island. From them I learned that the gigantic crater of 
Kiranea is progresnvely fiUing up, the mass of liquid lava now 
reaching as high as the '^ wide horizontal ledge of solid black 
lava,^ mentioned by Ellis in Polynesian Researches, iv. 288. 
Monna Roah, from an ancient, has now become an active vol- 
cano, which you will easily connect, with the above mentioned 
diminution in Kiranea. Dr Judd, medical-officer to the Ameri- 
can mission in Oaho, who was in Owhyhee in Nov. 188^ in- 
formed tiQe of a large volcano having broken out near the sum- 
mit of the mountain. From the accounts the Rev. Mr Buigbam 
had from the Rev. Mr Gkxxlrich, who has be^i at or near its edge, 
it far exceeds in magnitude and depth that of Kiranea. Mr 
Rooke, surgeon in Oaho, who was in Owhyhee in August 1882, 
when at sea in July, on his passage thither, saw the flames issu- 
ing from this new volcano to an immense height, but, when he 
readied the island, the eruption had apparently ceased. Rooke, 
who has been on the mountain as far as the snow line, says, 
that its ascent is very easy, and you may ride on hor^back to 
the very top. 

Our arrival at Oaho was at an interesting juncture, in conse- 
quence dl the rec^t death of the queen regent, Kaabawana. The 
islands were in a state approaching to complete anarchy, for the 
ypungking, Kaniekeouli, although acknowledged assoveneign of 
the whole group, had not promulgated the laws by which he meant 
to ruk^and no efficient executive was in existence. The pix)- 
perty and lives of the European reindents (now about SOO) were, 
consequently, entirely at the mercy of the rabble, who, however, 
conducted themselves in general with great propriety towards 
the whites, who had sufTered no loss except one robbery, which 
was by the servant of the person robbed. All the artificial re- 
straints imposed by th^ late regent being removed by her death. 
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an o{^rtunitj was afforded for determining whether Christ iani^ 
ty had permanently affected the minds of these islanders, or 
whether it was a forced state, in obedience to example and com-* 
mands of their chiefs, for political purposes. A state of un- 
bounded licentiousness certainly prevailed at the period of our 
visit, and some attempts were making to revive the native games, 
dances, &c. for many years entirely suppressed ; but no one could 
walk through the streets of Honorara, especially on a Sunday, 
without bang convinced that a permanent change had been ef- 
fected in the religion of the island. Once, in a council of the 
chiefs, the question of the abolition of Christianity was started, 
but it was opposed by all those of greatest weight, even by the 
old Neva^neva^ or high-priest himself, whose influence has suffer- 
ed such a blow by the new religion, and who, consequently, 
might have been supposed most interested in its extinction. 
Till, however, the sacredness of property is secured by positive 
laws, these islands can make few or no advances in civilization ; 
the question was in agitation when we were there, and it was 
said that an enactment to that effect was shortly to be passed.* 

I took advantage of the ten days that we staid in Oaho to make 
a pedestrian tour through the interior of the island. The results 
of my observations I take the liberty of presenting to you, in 
the brief physico-gec^nostical sketch appended to tlie letter, as 
£u* as the island has been opened to my inspection. It is very 
imperfect, chiefly for three reasons : the hasty progress of my 
tour ; the unfavourable influence of a tropical sun on geognos- 
tic pursuits; the density of vegetation, which, in many places, 
concealed the subjacent rock from view. But, as being the first 
of the kind on this interesting group of islands, it may be deem- 
ed worthy of notice. Any errors in the designation of mineralo- 
gical characters you will be able to rectify, by means of the 
series of specimens I now send you, per the Ganymede barque 
of the Hudson Bay Company. 

We arrived off the bar of the river Columbia on the 1st 
May, and, on the 4th, reached Fort Vancouver where I have 

* I pass over unnoticed the differences between the white residents, with 
the British and American Consuls at their head and the Missionaries, and re* 
fer you to the Bev. Mr Stewart*s recent work, whose observations, as far as 
mj knowledge extends, are generally correct 

VOL. XVI. NO. XXXII.— APRIL 1884. X 
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been stationed ever since. I find my utuatiofi here very dif^ 
fisrent from what I was led to expect on leaving- Scotl^d.- 
Besides the duties of medical-officer, those of IndiaiKtradef 
also devolve upon me ; so that my time is so fully occupied' 
that little or none have I been able to devote to natdral his- 
tory pursuits. I have made one short journey into the valley of 
the Walamet, one of the southern tnbutaries of the Columbia. 
But, although my opportunities of sedng North-west America 
have as yet been but limited, I have gatheiied sufficient infor- 
mation, and seen objects from the three kingdoms of nature, 
enough to convince me that it is a country of exceeding interest 
to the naturalist. Limestone, coal,' lead, silver, gold, salt, are 
among its mineral riches. Among its vegetable ironders, I need 
only cite to you the gigantic Tcutodium of the frontiers of Cali- 
fornia, the size of one of which, as I have from credible author* 
ity, is 92 feet in circumference,' 3 feet from the ground, and £91 
feet of extreme length, by actual measurement. I niust reserve, 
however, for a future letter any information' in detail I may be 
able to obtein regarding this region. The maritiitiethain con- 
tains no less than six snowy peaks, within a range of 900 miles, 
from the parallel of 43"* to that of 46*. How often have I wished, 
when viewing that of Mount Hood, which towers up witinn 40 
miley of Fort Vancouver, that it were transport^ to Britain, 
within reach of so many men illustrious in the annals of phyacal 
research ♦. 

FoET Vakcouveb, Columbia Rpteb, 
August ^\. 1833. 



PRODIS THAT THE HUMAN B0NB8 AND WOK&8 OF AWT FOUND 
IN CAVES IN TH9 SOUTH OF UtANCB, ARE MORE RECENT 
THAN THE ANTEDILUVIAN BONES IN THESE CAVES. 

M. Desnoyers lately communicated to the Geological Society 
of France some observations on the human bones foiind in the 
caverns of the South of France ; tending to prove that these 

• Dr Gairdner adds, " Mr Douglas, the well known traveller, arrived here a 
lew weeks ago, from a five months' tour into New Caledonia : he was so un- 
fortunate as to be wrecked in an attempt to descend the Eraser's river in a 
canoe, and to lose the whole of his collections, but he had saved his notes and 
instruments, and has brought many valuable materials with him." 
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bones, and the objects of human manufacture occumng with 
tbem^hacve been placed in the situations in which they have been 
discovered, at a period subsequent to the last great cataclysms, 
and that they are not cotemporaneous with the extinct species 
of quadrupeds with which they are associated. The first argu- 
ment he brings forward to support hfe view of the subject, is de- 
duced from a passage in Florus, an historian of the early part of 
the second century. , . ^ 

Florus relates that Caesar ordered the crafty inhabitants of 
Aquitania to be inclosed in the caverns to which they had re- 
tired ; in this, following a custom common to many tribes of the 
Celtic race, who sought in these subterraneous retreats, not only 
« refuge in time of war, but also $. shelter from cold, magazines 
ft>r their <x>m, for the produce of the chase and fishing, and on 
more thafi one occasion a place of concealment for the animals 
mluced to a domestic state. The Gauls had also, according to 
Caesar, great skill in subterranean excavations for the search of 
iron and marl ; but the text of Florus is much more applicable 
to our subject : " Aguitaniy caUidum gernia^ in speluncas se reci^ 
piebamtff Caesar Jmsitimckidh'^ (Flortcs, Hist. Rom. Epit L. 3. 
C 10). These unfortunate Aquitanians must in part have 
periled in these caverns^ and by means of the water which pe- 
netrated their bones must subsecjuently have become blended 
with the mud, the gravel, and the debris of the animals already 
buried in some of them and probably at a much earlier period. A 
stalagmkio paste would then in some places, as at Bise, cement 
the whole into solid a^regates ; viz., the boned^of the bear and 
the deer, some inferior layers with human bones^ the fragments 
c^ earthenware vessels, terrestrial shells, the bones of the ani- 
mals <^ modem thnes, and- some black mud of the surface. The 
irregular lowering of the vault would on certain points produce 
a contact, and an equal adherence of the various deposits to the 
walls <rf the rock. 

This explanation is so much the more natural, from the con- 
Isideratioki of the circumstance, that the examination of many 
caverns shows (even without speaking of the fact of '^ eboul&. 
mens" which are so often observed in such situations) the evi- 
dent marks of different streams of water separated by intervals 
of diyness, beds of ossiferous gravel alternating occasionally so 

x2 
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often as chree times with beds of stalagmite (cav. de Scbockier, 
pr^ de Liege). The first porUons of mud have in general 
been introduced with Tidence and deposited in very curved 
beds, whose undulating surface has been irregularly covered by 
mud of more recent origin* Less violent currents subsequently 
passing over these beds, have s(Hnetimes covered them anew 
with a uniform deposit of the same nature, have sometimes 
disseminated the bodies lying upon tlie surfa^ of the previously 
existing mud, and have accumulated them in the irrc^gular d- 
nuosities of the inferior surface ; and sometimes, finally, these 
currents cutting a horizontal section of idl the deposits, have 
necessarily exposed to view, at apparently the same geologk^ 
level, bodies belonging to very difierent epochs tand very differ 
rent beds. These diiferent ages of the gravel and mud in undu- 
lating beds, are well exhibited in the greater number of the 
caverns of the South of France, as those of Bise, of Sommierefi^ 
&c.; and recent alluvion prevails also in some of them* The 
irregular surface of the os^ferous mud is a circumstance noticed 
in other caverns, although it has not .been sufficiently remarked. 
M. Desnoyers has observed it ip the most distinct mffliner ia 
the cavern df Banwell in the Mendip hills in England, and M. 
Bertrand Geslin has pointed it out in the caves of Adelsb^g. 

Returning again to the comparison of liiistorical and geologi* 
cal proofs, M. Desnoyers points out that a great number of the 
caverns of P6rigord, of Sarladab, of Quercy, and of (Gcuienne^ 
provinces which formed part of Aquitanian Gaul as it was Ur 
mited by Augi^tus, sb^w evident traces. of habitations, imd 
even, agreeably to the narrative of FlprMS, vestiges of very 
ancient inclosures. In Ferigord these are .still known by the namd 
of CluseatuCy a word which seems to be derived firom the appli- 
cation by Caesar of t))e, term inchnsae to si^ch c^averns. In se-> 
veral as in that of Breingues (dep. du Lot), and that of Combe- 
Grenant (dep. de la Dordogne) described by M. Delpop and JVL 
Jouannet, many bones of quadrupeds, some of them of extinct 
species, were found buried, like those of Langu^doc, upon the 
same surface which afterwards received the debris of the human 
species and of rude manufactures. If we exan^ine.the external 
surface of ancient Aquitania, we find that it is nearly as abun- 
dantly covered as Brittany, by monuments of Gallic origiun In 
the department of Lot alone, in the territory of the ancient 
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Cadurciy M. Delpon has particularised nearly five-hundred " del- 
men^ and a large number of tumuli. 

But it is not to the Gallic or Gallo-Roraan period alone to 
which we are able to refer the habitation of the caverns of the 
country now under consideration ; for it was a practice neces- 
sarily kept up in the manners of a nation exposed to the disor- 
ders of the almost perpetual wars in which it was engaged for 
more than ten centiiries, during the successive invasions of the 
Goths, the Saracens, the Franks, the Normans, and the English^ 
We find indeed, a proof to this effect nearly as authentic as that 
of Florus, six hundred years after that historian. Eginhard in- 
f<Htns us ( Annal. de Gestis Car. magni, an. 767.) that the king Pe- 
pin, after a protracted contest with the Aquitanians and the Was- 
cons, made himself master of the greater number of the castles, 
rocks and caverns in which the subjects of Waifre, last Duke of 
Aquitania, defended themselves : Castella mtiUa^ et petras, a?- 
^ue speluncaSj in quibus se hostium rnaniLS plurima defendebat^ 
eapit (D. Bouquet, Recueil des Hist, de France^ t. v. p. 207.) 

We find in the department of Lot, numerous traces of caverns 
which have been inhabited and fortified at different periods : 
M . Delpon has described several in his interesting statistical ac^ 
count of that department. This practice of living in subter- 
ranean abodes for a time or permanently, has by no means ceased 
in our provinces, for, upon the banks of the lioire alone, fifteen 
to twenty thousand families of the departments of Loire et 
Cher, Indre et Loire, and Maine et Loire, have no other habi- 
tation but caverns formed in the hills of tufaceous chalk. 

But to confine our attention to the caverns containing human 
bones which occur in the South of France, and even supposing 
them to belong to the most distant period of history, the argu- 
ment which MM. Marcel de Serres and Tournal have believed 
themselves entitled to draw from the coarseness of the manufa&. 
tured objects discovered, and one which would assign them an 
antiquity beyond the historical epoch, does not afford the same 
conclusion to M. Desnoyers. Observations made with accuracy, 
and a part of the objects of art discovered by M. T. IVissier in 
the Cavern of Mialet, near Anduze (a lamp and a small figure 
of baked clay, and copper bracelets), indicate, almost beyond 
doubt, the Gallo- Roman period ; while the careful examination 
of the human skulls has demonstrated them to be of the Cau. 
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ca$ian racb, the original stock" of the inbabitants of Enrope ; de- 
ductions which confirm the testimonj of -Flonw, even for the 
neighbouring provinces of Aquitaoia ; for the preaent territory 
of Languedoc formed part of tbd Ph)vfncia Sorkana, whose in- 
habitants, the ^^ Voices^ tecto^ages et arckamanes,'' had'fK>tieii^ 
lirely lost their Celtic usages under the government of the Ro* 
mans. 

As to the other objects found in the vforious caveres of the 
departments of Aude, Card, Lot, Dordogne, &c. and ra that of 
the cave of Paviland in England, such namely, aa the frag- 
ments of imperfectly baked. and kneaded black pottery, battle- 
axeS) and the silipeouis heads of acrov^s ; long-shs^ped bOnes, such 
as are employed by savages in the manufacture of arrows and 
lances ; bones cut in the form of combs and forks ; shells and 
teeth, of aninials, pierced so as to serve as amulets, &c. All these 
objects arc frequently met with in the examinations of tttmuti^ 
fkdmeHf and oppida^ monuments which were the places of sepul- 
ture, the, altars, and the last strongholds of the primitive idhal»p 
tants of Gaul, of Great Britain, Imd Germany. They announce 
the same degree of civilization which raiised these external mdnu^ 
ments, and have no connexion with antediluvian manufactures. 

In fact, notwithstanding the exaggerated views of tbesupport<> 
iers of the opinion of the advanced state of: bur early civilizaticxH 
an opaqioa adopted by many learned men , of great merit, it is 
pevertheless proved by a host of historic^ proc^, that, even 
at the period of the conquest of Caiesar, the greater number of 
the tribes of Gbul, which had, up to d^t time, continued to be 
independent, were still in the habit of tatooing themselves ; of 
painting their bodies ; of sacrificing human victims in thdr sanc- 
tuaries of rude stones ; of living in dome-Kke huts, resembUi]^ 
those of savages, and which were jilaced in the midst of vast 
forests, and on the banks of rivers ; of making use of wem& of 
stone, &c. There are many of the otheriisages of thieie tribes 
which shew that .civilization was but in its Infancy, and >fhicfa 
porrespond with the rude inonutnents left on tKeit territorfes, 
and with the objects of manufacture of which imperfect remains 
have been found in the cayerns. 

Further, on examining Gallic monuments, there have often 
been found associated with those objects of manufacture dis- 
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jCOTared ia caverns ccmtaimng lemaios of extinct aniipals, bcuies of 
^existing species of domestic and wild animals, and especially of 
,«Uig% sheqp, wild boars^ dogs, horses, and oxen, imd also marin^ 
shells analogous to those found at the present day on the neigh- 
bouring coasts. Tbis fact has been noticed in Quercy , and also in 
several other provinces. We may conceive that these bodies may 
have been placed under the tombs, and under the Celtic altars, 
to commemorate the sacrifices offered to the Gallic divinities, 
,and more especially to Hesus, the Mars of the Gauls (Caesar 
says, Martif animalia capta immolanty; or the religious and 
funeral feasts; or, finally, that they have derived their origin 
from a superstitious belief common to many nations, and which 
enjoined the placing of provisions near the dead, to serve in a se- 
cond life. Is it not very probable, that, in certain carvems which 
may have been iised, either at the same time, or successively, 
as habitations, as places of sepulture, and, as in the case of the 
Caves of Mitbr^ imd, of the Druids^ as religious retreats, the 
bones of the ipore modem animals, and the marine ^ells which 
have b^nf<^d with the human bones and have been super- 
added to the ancient fiuviatile ossiferous mu^, may have had an 
historical rather thf^ a gec^gtcal origin ? 

It is in this new sort of repository of dolmen and tumuli^ a 
repository^.so to speak:| of an historical and a monumental charac- 
ter, that we ought to search, with circumspection it is true, but 
still with more pe^rfect security of the authenticity than in the 
caves, for the remains of certain contemporaneous animals of the 
more ancient nations of GauL ^Ve know that the aurochs, the 
bufi'ido or savage bull, and certain species of deer, which lived 
then in the great forests of Gaul and Germany that have gra- 
dually been cleared away, have only been insensibly expelled by 
the progress of cultivation and civilization; for the urus existed 
in the Yosges in the time of the eariy kings of France in the se- 
venth century. The Gauls, who were great hunters, regarded 
as trophies the skins of these animals^ and especially those of the 
buffalo and tiie deer, which they offered to Cerunnos, their deity 
of the chase, or fixed to the gates of their dwellings along with 
the skulls of their enemies. The horns of the urus were also 
used as cups on festive occasions. 

There is then some chance of finding such objects under 
Druidical stones or tombs ; under those, ^t least, which existed 
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previous to the period when the combustion of the dedd and of 
victims was introduced, and anterior to the epoch of the inra- 
sions of the Franks, the Danes, and the Saxons, all of wbom 
preserved for a long time the Celtic or German manners. 

By such researches the antiquary may render great service to 
the geologist 

M. Desnoyers has already examined attentively, under an 
analogous point of view, the rich collection of the cdns of Gaul 
preserved at the Royal Library. Upon the most ancient, upon 
those which were not too evidently a mere imitation of ancient 
Greek and Roman coins, he found most generally, so far as rude 
designs admitted of them, representations of animals, and parti- 
cularly of the wild boar, the horse, the wild buU, and the deer, 
species which, at that period lived in Gau^,^ and of which we 
find the bones under Celtic monuments* Mutb more rarely he 
found symbolical or monstrous animals, ineorrect representations 
of birds or of other animals common on* Greek ccnns; but the 
most characteristic and the most abundant are the quadrupeds, 
which, history informs us, were natives of Gaul, and those which 
were employed as domestic animals by the inhabitants. 

If we should find under the Celtic monuments, bones of the 
bear, the rhinoceros, or other extinct species, whidi, on the other 
hand, we should also find figured on the coins, it is then that 
vre should have the right to conclude for the contemporaneous 
existence of these animals and the human species, much rather 
than from their occurring together in caverns, where so many 
causes may and must have produced such varied changes. No- 
thing lutherto brought forward contradicts the zoological and 
gedogical results established by Cuvier ; and the fruits of the 
very small number of researches made with this new view, have 
only presented to us species analogous to living ones. Thus - 
M. Blainville, in an examination of some bones from tuminU 
and tuguria of the Grallo-Belgic oppidum (Citd de Limes), in 
the environs of Dieppe, recognised no extinct species among the 
six or seven species he examined. The animals found were, 
the dog, the pig, the deer, the sheep, the ox, &c. 

According to these various condderations, and oth^ histori- 
cal evidence adduced by M. Desnoyers, the human bones of ca- 
verns, which themselves are of different ages, appear to him to 
be of no earlier origin than the period of the Gauls and Celts, 
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and 6onMtt0ie8 mucb more- recent ; und not more anterior to the 
last grand catastrophes of the globe than I>ruidical monumenta 
The audior does not see sufficient proofs for believing that, since 
the establishment of the human race in Gsmlf other species o{ 
the targer mammaba than those n^entioBed in history, have be- 
come extincU 

: The. question of the human bones of caverns present thrcje 
chief points of view. » 

EHhevy These bones w^e antedUuvian, likie tbo|^ of the extinct 
species of mamim£eroU8 animals with which tfe^y ,^e fqu^d as- 
sociated (the bear, the hyena, the rhinoceros, &c.) ; an^cl, in that 
case, the existenoe (rf* the human race mu^t, in our country, have 
preceded those la9t upraising^ oi mountains which have scat- 
tered the diluvian gravel, and the great changes of temperature 
which seem to have contributed to the destruction of these animals: 
. Or^ These large species of animals can have beeu destroyed 
onfy by gradual and naliuial causes, qper^ting in bistowal times, 
or at ieaat since the invention of arts, and the establishment of 
the human race in the southern parts of France ; and» admitting 
this view of the question, the Gauls must have hunted the rhi- 
noceros and hyena, as well as the urus, the elk, and the wild 
boar ; 

Or, thirdly and lastly, The union, on the same subterranean 
soils, of these different bodies, was merely the result of various 
accidental causes, which were not simultaneous, and were dis- 
tinct from the general phenomena of bone-caverns. 

Many geologists have declared decidedly for the two first opi- 
nions, and for the contemporaneous existence c^ man and a large 
number of the species of animals which have totally disappeared. 
The opinion advocated by M. Desnoyers is directly the coptrary, 
and is that which we have mentioned third in order. This opi- 
nion, which appears to have become that of the largest number 
of geologists, does not in any degree diminish tlie interest of 
the discoveries from which MM^ Marcel de Serres, Toumal, de 
Christol, Farines, &c. have drawn oppoate conclusions, and have 
reproduced the idea of the existence of fosul remmns of man, a 
view contradicted by the phenomena of all other deposits. It is 
possible, that, when they shall* have regarded the question in a 
mixed geological and historical point of view, it may seem to 
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them more doubtful, and that tb^ywiU require to ithulvate k 
by new observations. 

One thing, however, is oertmn, viz. that the Uct of the oc- 
currenee c^ human bones and obgeots of industry in caverns, is 
not new ; fdr it had been previou^ pointed out in the caverns 
of Franconia, by MM. Rossenmiiller and Somm^ng; and in 
those of En^mid by Mr fiuckland, who, indeed, has made it the 
subject of a separate ^iatpter in his BeliqiRss Diluvianae ; 
but not one of these learned men has, any meretban Cuvi^ 
conduded, tluit man and the Uffge qseoies of extinct aniitaals 
werecontemporaneous,-^that is, regarded them as antediluvian ; 
iso much had the loolte and gravelly soil at the bottom of these 
caverDs been exposed to akeraticms posterior to the i»*'^tial de- 
posit, and caused by the action of repeot^ ^rrents of wata^. 



ADPITIONAL OBflfiRVATIONS OMfHX. SUfkUCXURE tIF R£C£N*r 
AK0 FOSSIL «OKUr£EJE. ^ WlILLiAU NJcOLj £#S^ LeC^. 

turer on NiOtmU PAHosophy* B^ m PhU. CcfnuimmieaM 
bytkeAttOor. t 

Since the publication of my paper on the structure of Recent 
and Fossil Coniferae, in the last Number of the Edinburgh New 
Philosophical^ Journal, I have received small pieces of the Arau- 
caria ^xcelsa, of the Dammara australis^ of a species of CalUtris, 
and of the Pinus lanceolata, and shall now subjoin a short no- 
tice on the structure of each. 

First, then, with regard to the Jraucaria excelsUy or Norfolk 
Island pine, it is to be observed that it differs from the arau- 
caria from Moreton Bay in New Holland, in hayipg, regular 
annual layers. These, however, have not the distii;K;t Unear 
boundaries observable in those of the pines of cold ajid temper- 
ate regions. They are indicated merely by one or two concen- 
tric rows of meshes, a little smaller than those occurring either 
without or within, and by their partitions being a shade darker 
than the rest. 

The first figure of Plate V. represents 9 small portion of a 
transverse section, chiefly with a view to shew the state of the 
boundaries of the annual layer?. It was taken from a part of 
the section in whicli the reticulated texture had the most regu- 
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]tir form, for, as m the Mo9*etan Say specie^, th^ ineshes assume 
very different forms in different parts. 

lo the longitudinal section parallel to a radius, the dises or 
areola^ of the Araucaria excelsa isire shnilar iti every respect to 
those of the Moreton Bay spebieb ; but Whilst in the latter^ as far 
as my observaaons have exlcfaded, they most frequently occur 
in single rows, in th^ fortiier tbcfjr inost frequently occur in 
double rows. In 'the excelsii, triple rows are rften to be seen ; 
and in these as Well as in the dobbin rdws, the polygonal por* 
tions cf the disos are Wei) defined. In many of the triple rows, tbe 
discs c# the mMdle row have the most perfectly regular hexago* 
nal form. The' side-row$ hate their polygonal parts equally welt 
defined and retftiBtiear;i|fidf ih both the triple and dduble rows, the 
contiguous rides of the discs are connected with each other, 
by two fine lines or fibres, at or neat* each of the angles; To see 
these connecting linea distinctly, a very strong light is required; 
The f(A*m of the dised, both hi the double and triple rows, in^ 
tirely dispends on the distance of the disbs frotn each other. 
When the discs are at a certain dfetance, the form is polygonal; 
but when^ the distance is a little greater, the form is circular. 

When a section has been cut of the proper thickness, the 
discs display at the circumference two very distinct concentric 
curves when the form is circular, and two distinct lines on each 
of the straight sides when the form is polygonal. At the cen- 
tre there ts always a circular opening, and surrounding this 
several concentric curves may often be seen, whether the form 
be circular or polygonid. The discs often appear of a pretty 
untfcdrm brownish-red colour, without shewing any cbncentric 
curves near the centre, or double lines at th^ cirduinference, de^ 
pending apparently on the thickness of the sEce. When the 
fllke is very thin, many of the discs display tio .colour at all, 
and merely present two curves, one at the centre and another at 
the circumference. A wbble row of discs, too, is sometimes to 
be seen lying in a plane Very mudi inclined to that of the sec- 
tion containing it In such cases the discs present thrir edges 
to the eye with a slight degree of obliquity,' and shew that their 
thickness bears a very small proportion to their diameters. 

The discs, whether in single, double, or triple rows, are al- 
wayaf placed near one another, and never occur dispersed- at 
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differeDt dittaooes, which they frequently do io mMt of the' 
true pines. The number <^ dives in a row, too, is extremely va- 
rious. Sometimes there are not more tlum one, two, three, or 
four, and sometimes there are as many as nxty, seventy, or even 
eighty, but in ga^ral they Are not nearly so numerous. 

The second figure in Plate V. represents a portion of a longi- 
tudinal secticHi parallel to a radius of the Araucaria excelsa. 
In the upper part there are both double and triple rows c^ 
discs, and in parts of the figure there are tio discs, a circum* 
stance which occurs in every qpecies of the coniferas. The under 
part of the figure represents one c^ the most el^^^ant groups of 
discs in double rows that I have ever yet observed^ It occurs 
in the same^ section from which the upper part was taken, but 
at a little distance from it, and tlm is the reason why the figure 
is separated into two distinct portions. The figure is magnified 
in the same degree as those in Plates II, III, atid IV, in the 
last number of the Journal, Mmely, about four hundred times: 
There was not room la the fiate for a concentric longitudinal 
section ; and indeed h»l it been inUtxluoed, it would have shewn 
nothing different from the one fonnerly given of the Araucaria 
from Moreton Bay. 

The Dammara austrdlia^ however it may differ in its botanical 
characters, resembles so closely in the internal structure of its wood 
the Araucaria excelsa, that the one cannot be diistinguii^ed from 
the other. Both have regular annual or periodical layers, and 
in both the lay^*s are similarly terminated. The form of the 
meshes are also similar. The discs or areoUe in the (ongitudinid 
section parallel to the radius, are similar in size, form, and 
arrangement, and in the longitudinal concentric section, the ex^ 
pacsions in the partitions are equally similar. 

It is worthy of reraaris, however, that the cohesion <rf the.ra- 
dial partitions in the transverse section of both these species, is 
much greater than in the Araucaria from Moreton Bay ; and 
that in this respect, the Dammara is somewhat superior to the 
Araucaria excelsa. . 

The spedes of Callitris I have now to notice, is a new one 
from Morton Bay, and is known in New Holland by the liaine 
Moreton Bay cedar. It shows no indication of regular annual 
layers, but there are indication^ of the process of vegetatbn 
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having Sustained dight and very irregular interruptions. On 
cutting a thin transverse section, the slender cohesion of the 
radial partitions is equally striking as in the Moreton Bay 
Araucaria, it being equally difficult to cut one, even of small 
extent, withoi^t these partitions separating from each other. 
The meshes of the transverse section are also very irregular in 
respect of form. But whilst in these particulars the two kinds 
of wood agree, they differ most widely, as seen in the longitu* 
dinal section parallel to a radius. In the Callitris, the discs 
which occur both in single and double rows, resemble those oc 
curring in many of the true pines. In the double rows they 
are placed side by side as in the pines, and whether in single 
or double rows they are ^^milar in size as well as in form. 

The Pinus lanc^olata (Cunninghamia lanceolata of Brown) 
so greatly resembles, in its general aspect, as well as in the form 
of its leaves, the tribe of Araucaria, that I was led to expect that 
its internal structure would be somewhat similar. On cutting 
the requisite sections, however, a very different result was ob^ 
tained. The transverse section presents well defined annual 
layers. The quadrangular form of the meshes predominates, 
and, as in many of the true pines, the meshes gradually dimi- 
nish in size towards the outer Hmit of each annual layer. The 
longitudinal section parallel to a radius, has discs similar to those 
of the pines, and the concentric longitudinal section has expaUr 
sions in the partitions equally similar. 

In my former communication on this subject I stated, and 
that, too, entirdy from the anatooucal structure of the wood, that 
the Salisburia adiantifdia belonged to the coniferae. I have 
since been informed that botanists at present maintain that it 
does not. At a former period it was classed with the coniferae, 
and it is not impossible that, at some future period, some one 
may again restore it to its form^ place. At all events there can 
be no dispute as to the structure of its wood being similar to 
that of the trees which botanists have styled coniferse; and that 
those who have not had an opportunity of exatnining the wood 
may be enabled to form some ideas of its structure, there is in- 
troduced into Plate V. refHresentations of the three usual sections. 
Figure 3 is transverse, 4 is longitudinal parallel to a radius, and 
5 is longitudinal concentric. 
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Id oonelQitoii I may be permitted to observe, that the exists 
enoe of regulat hexagonal discs in reeent oooiferse, diews the 
impropriety of constitutiDg a aaparate gemis for thoae fosnl 
qMcies haYing diaos of the same form, aqd arranged in the same 
raamieiv In the true pines^ in the junipers, thuy«&, and cypres^ 
sesy the diaos are always ciroular, but of very different dimennona; 
and wherever they are arranged in double rows, those in the 
opposite rows are always placed side by side, and a similar form 
and arrangement is often to be seen in fossil species. But in the 
tribe of araocarias, the discs are sometimes circular and scmietime^ 
polygonal : and wherever they are arranged^ in double or triple 
rows, those in one ro^ always alternate with those in theacgoin^ 
ing row or rows; and a similar form aa^ arrangement is some- 
tines to be seen in fossil q)ecies, as that at Craigleith, 



CHARACTETIS OF T|IR££ GENERA OF INDIAN PLANTS. By G. A. 

Walker Abnott^ Esq, A. M,y F, L 5., §-c. 

1. NATSIATUM, Ham. 

BICECIA PENTANDEIA. 

Ord. Nat. PHYTOCRENE^;, Am. 

Flores di<ficL Caljffe d-paa^tus; l^ciniif lanceolfiiis, perotftentibut. CaroUm 
hjpogyna, alte 5-partita ; laciniis lanceolatis, acuminatis, recurvis, lobis 
calycinis alternantibus, iisdem longioribu& Torus brpvis, cuptiHformis, 
fere libems, 5-lobatU8 ; lobis laciniis calycinis opppsitis, bidentatis ; den- 
tibus linearibus, imo apice obtusis ac incrassatis. Masc. Stamina 5, ^- 
talis alternantia, circa pistilli rudimentum birsutum ad basin corolJae in- 
serta. Fikmenta perbrevia. - Anthers erectso, ovatse, apiculo brevi ter- 
mihatse, 2-loculare8, longitudinaliter dehiscentes. Fcem. Stamina 6 sibor^ 
tiya. Ovarium Uberum,;gl<rii>09uni» hispide pilbsum, uniloculare) 2-oviila. 
turn. OvtUa ex apice loculi pendula. Sti^lus subnullus. - Stigtnata duo, 
elong&ta, recurra, papillosa. 

Voiubilis. F(4ia aUmko^ oordata^ fepcrndthderOatay $cabriu§cuku Racemi odril. 
lares^ elongati, hirstUiy pendidi, . Flores parvi^ viridescentes. 

1. N. herpeticum, Ham— PTo^. List qf E. L PUmUy N. 4362. 
Hab. Bagduyar. D. Hamilton. 

Hioniltun^in bis Herbarium, refers this to the Rhamnese, with 
-which, it :l)a^ no affinity whatever. It has so very many p0inte 
in common with Fhy tocrene of Wallich, that I do not think there 
can.be any doubt of thdr together constituting a small order, 
bordering on the one side on Menispermacese, on the other on 
Urticea?. 
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2. BHESA, ffam. 

PENTANDRIA DIGYNIA. 

Ord. NaL CELASTRINEiE, Brown. 

' Caly(fbi'M\i$i segmeutis necuryts.^ /Vi^ 5, .caljcis lobis &lternantia> sub 
margins tori lnstrta> recurva, . 7Vwt« discoideps, c^mosus^ tubo calycis 
arete adnatus, 6-lpbatU9. Sfamina 5, petalls torique lobis alternantia, 
margine tori inserta. Ovarium sessile vel basi toro pauUulum immer- 
sum, globosum, inferne glabrum, apice lanugine obtectum, 2-loculare. 
Ovula ad basin cujusque loculi duo, erecta. Styli duo, filiformes, distantes, 
flexuosi. Stigmata parva, capitata. 
Fruticea vel arbores. Folia exstipukUa^ altema^ glabra, petiolatOy elliptko-oblongay 
integerrimoy penninerviaj venis transversis atrusformibus creberrimis puichre no- 
tata, Flores spieatif parvi. 

1. B. Moja^ Ham. — Spicis axiUaribus, simplicibus, Herb. Ham* N. 788. 

2. B. paniculaia, Arn. ; spicis ramosis, paniculam terminalem efformaDti*' 
bus. 

Hab. In Insula " Prince of "Wales Island," dicta. 

The first of these species I have only seen in Hamilton'^s Her- 
barium, now belonging to the University of Edinburgh : corres- 
ponding specimens were deposited at the India House Mu- 
seum ; but I have not been able to discover any reference to it 
in Dr Wallich'*s List. The other I received from my friend Dr 
Hooker. At first I felt inclined to consider this genus as the 
same with Moacurra^ of which, although specimens have been 
distributed by Dr Wallich (Celastrus acmninata^ Wall List 
N. 434i2> pp. 162, ^0), I have not been so fortunate as see any, 
and therefore must trust to the accuracy of Roxburgh's descrip- 
tion, from which it appears that in it the disk or torus is differ- 
ent from that of Bhesa^ and the ovules are pendulous from (he 
apex of each celL 

3. SCHUMACHERIA, raW(non Spreng.) 

MONADELPHIA POLYANDEIA. 

Ord. Nat. DILLENIACEiE, DC, 

(Charactere lefonoata) 

Sepala 5, persistentia, extus intusque adpresse sericeo-villosa ; 2 exteriora, 
3 intenora, sestivatio imbricativa. Petala 6, decidua, hypogyna, calycem 
subsequantia, sepalis alternantia; 2 margine crispula: sestivatio imbrica- 
tiva. Stamina nj^^ogyna, numerosa, unilateraua, plurl-serialia, mona- 
delpha, omnia fertilia< FUamenta brevia, basi in antbophorum crassiuscu- 
lum complanatum coalita. Anfftera lineares, elongates, biloculares ; con- 

. nectivum in muctonulum productum. Torus nuUus. Ovaria 3, libera, 
villosa, l-locularia, 1-styla, 1-uvulata. Ovulum e basi loculi adscendens, 
arillatum. Stgli simplices, terminales, filiformes, glabri, per aestivationem 
staminibus incumbentes. SHgmata simplicia. 
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Frutex ramotu$. Rami ifiabri, pufprnaacemieiy tertiet ; nooM eomplanaH, 
Folia aUema^ coriaeeoy gkUmt, kmoj p^tiUata, extUpnlaiaj repando-$erraitL, 
MmUurit muenmaiUy penrAnervia^ subeoriaeem ; nertfit paraUefu^ nmpKeUfUs. 
Petiolus oanaHeulahts^ bati dUataius^ temitnmpig»ieaiuiu. Spice panictUaUg 
terminalei et e foliorum axUHi superiormn, folia iubaquantes, Flores sestUeSy 
aiotm^ boH bibracteatu 

1. S. eattaneifiRa, VahL ; « $ VahUi, ** foUia parum attenuatia, ban apice 
acutis.**— S. castaneifblia, Vahl in Skrift, NaUtr^ SeUk. Kiobmh. 6, p. 122. — 
fi, Grahamiy foliis baai apice obtusiuaculis.— Pieurodeamia Grahamil, Am> arm. 
Hab. Ceylon. 

My specimen, from Dr Graham, has the leaves shorter and 
more obtuse than Vahl attributes to bis plant ; but I cannot look 
on them as distinct species. I have also altered somewhat the 
character given by Vahl : thus Vahl mentions cmly three petals, 
one of which is larger than the others, and curled ; and one 
ovary, with three styles ; but all the other points agree so well, 
that now I have no doubt but two of the petals had fallen off 
before be examined the flower, and that be was dec^ved into a 
belief of there being only one ovary, by the thick coating of white 
bohrs, whid) at first sight obscures tbe true structure. It is, as 
a genus, most allied in habit to DeUmay but is easily distinguish- 
ed by the structure of the stamens : io character it approaches 
to Pieurandray particularly to the section called CandaUearuty 
but differs in several particulars. 

Ablabt, %d December 1833. 



ON THE STRUCTURE AND HABITS OF THE lAMiiO&lA TERE- 
BRANSy A MINUTE CRUSTACEOUS ANIMAL, DESTRUCTIVE TO 
MARINE WOODEN ERECTIONS, AS PIERS, &C. By JOHN 

COLDSTMEAMy M. D. M, W. S.y §fc. Commufiicated by the 
AtUhor*. 

History. 

The minute crustaceous animal which is the subject of it, 
claims our attention, both on account of the peculiarity of its 
habits, and its agency in the destruction of some valuable works 
of public utility. It inhabits the ocean and its shores, dwelling 

* The description here given may be considered as to a certain extent sup- 
plementary to that published by Dr Leach> in the Linnean Transactions, 
voL xi p. 370. 
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ih holes \xi wood, which it forms for itself by burrowing. As it 
is gregarious, and very abundant in situations favourable for the 
exercise of its habits, it isoon produces great effects on the wood 
to which it attaches itself. By boring in all directions, it so dis- 
integrates it, as to allow the sea to wash away its surface: and' 
thus, layer after layer of the wood is first riddled by the borer, 
and then abraded by the sea, until the whole piece of timber at- 
tacked is completely destroyed. 

The ravages of the limnoria were first particularly observed 
by our distinguished civil-engineer, Mr Stevenson, who, while 
engaged in the erection of the Bell-Hock Lighthouse, noticed 
that the beams of wood, used in some of the temporary works, 
were destroyed by its borings in a very rapid mannen He sent 
specimens of the animal, contained in the wood which it had 
bored, to Dr Leach, who determined it to possess . characters 
sufficient to entitle it to be considered as the type of a new 
genus, to which he assigned the name: of LimnoriUy placing it 
in the family Asselides, of the order Mjuriapoda, in his new ar- 
rangement of the Crustacea. In a systematic enumeration of the 
same class of animals, afterwards published by Dr Leach, he {daqed 
the Limnoria in the order Isopoda, — subclass Edriophth^lmia)— * 
of the class Malacostraca, which is characterised by sessile eyes, 
palpigerous mandibles, and the want of appendages to the legs. 
The genera grouped in this arrangement along with the Lim- 
noria are Eurydice and Cymothoa. Latreille and Lamarck 
make the Limnoria only a species of the last named genus. It 
is chiefly composed of animals, which are the parasites of whales 
and fishes, sucking their blooci, and differing in other respects 
so much from the Limnoria, although they resemble it in gene- 
ral structure, as to justify their being dissociated from it. 

Since it was first observed at the Bell-Rock, the Limnoria 
has been found on many parts of the coasts of Britain, and has^ 
in some places, been the cause of most serious injury to piles of 
wood supporting^ various useful erections on the shores of the 
sea. However, notwithstanding the extent and importance oif 
its ravages, the animal has not yet met with that attention from 
naturalists which has been bestowed on other agents of destruc- 
tion affecting the interests of man. Dr Leach announced it, in^ 

VOL. XVI. NO. XXXII. — APRIL 1834. Y 
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181 1, as ,a ^^ new and highly iBteiesthig species,^ ««Dt to htm 
<< through the politeness of hi&attestiveand worlhy. frkod, Ro- 
bert St^v^nsoD^ Esq.)^ and slated, that '\ it^ooouHP in the great- 
est abundance at the Bell-Ropkj in the old woodoiwrk^ used whilst 
the h*ght;-h6U8e was buildfing, which it perforate^ in A most alarm- 
ing manner, entering to the depth of tw^ im^Kes ok more, boring 
in every direction.* But, although the charact«rs. and general 
description of the animal given by I^ Leadi have. been oc^ed 
by many systematic wiiters,jl am* aoC awaoe of a«y other aatu- 
ralist having given to the- public, the results of extended inqui- 
ries coficembg it. 1 shall dierefore state all the factd rating 
to its strqeture and habits, which I have succeeded in ascertain- 
ing satisfactorily, bdbg convinced t|iat we oi^t to know, as 
well as- possible, every thing connected with ^ the natural history 
of an aniknal, which, although so minute, ^xerts so powerful an 
agency with regard to us. But I am far from supposing that 
I have Exhausted the subject There are manyipoints in its 
structure which I cannot make out satisfactorily, and I have 
wanted opportunities of ascertaming what are itsiiabits incertain 
circumstances, and the modes in which it exercises some of its 
functions. . . 

I. External Characters* 

The average length is iVo^^^ ^^ ^^ inch, and the breadth 
^J^ths ; but several individuals occur ^'^thsof an inch in length, 
and of proportionate breadth. The female is about one-third 
l^o^er than the male. The usual colour of the dorsal surface 
is a pale greyish-brown ; some individuals are streaked about 
the head with lines of a darker shade. The legs and ventral 
surface of the body are almost white. The body is in general 
translucent, but not so much so as to admit of the internal organs 
b^^g seen distinctly. The form is represented in F)|;s. 1. and 
% (Pt VJ.) It is semicylindric,'cpnvex above, slightly concave 
benei|th, rounded before and behind. The breadth being con- 
siderably le^s than the length, the general aspect is somewhat 
yprflfpfiorpi. 

T)ie whole animal is composed of fourteen segments, of which 
ope forms the head, the seven next to it bear each a pair of legs^ 
and the remaining six constitute the tail. The head is rather 
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narrower than Uie other segmeilts ; the fifth is the broade&t> the 
oecpod, third, fourth^.lmd fifth, are nearly equal. in length. The 
succeeding ^x ar/^ considerably shorter, while the two forming 
the last divi8ion9 of the tail ore the longest of the whole., The 
bead is nearly spherical in form, and bears four a^enns^, two 
^es, and the organs of the mouth. Each of the seven succeed- 
ing segments is provided with a pair of articulated feet, and four 
of them with scdes on the ventral surface, forming a land of 
SAC, in which die young are carried for scHne time after their ex- 
clusion from the ^g%. The segments of the tail foe^r, vep^aily, 
six pairs of scale-like, appendages, arranged in three rows^ and 
two pairs of styleef, one pair projecting on either side from un- 
der the terminal edge of the liEtst segment. The whole of the 
dorsal surface is covered with stiff pinnated hairs, longer than 
those of other small Crustacea. Amongst these hairs numerous 
minute parasites, somewhat like Echinorjmchi and Acari, are 
c(»st«itly to be seen. They even infest the branchiae. 

.II. Anatomical Details. 

In so far as the structure of the Limnoria agrees with t^^ of 
other and wdl-known ctustaceous ai^mals, I shall no^ desprilie it 
minutely ; the chief object of siid^ memoirs as the present being, 
as I conceive, to point out those piaculiarit^ which distingiiisb a 
particular species from its congeners, and fit it for tl^ purposes 
it is destined to fulfil. With regard, therefore, to the (H'gan^k of 
support,— the frame-work of the ojrganization which is to en» 
gage our attention, — I need only remark, that, in theix CQOatiUi^ 
tion and arrangement, they are the same as those of allied aniaiaK 
The crust covering the segments of the body and of the.taM is 
rather soft, but distinctly calcareous* It is harder, and ^ven 
brittle on the head. It effervesces with tcida^ but not 8tr<MQigIy« 
It is translucent in the fresh state, sp as to admit of the ipqtioQs 
of the legs being seen through the body, as well as the genial 
arrangement of the viscera. The ligaments connecting the s^ 
ni^its are somewhat more brittle than those in similar animals. 

The organs of motion are the fourteen legs^ the ;tail, and 
certain subcaudal appendages.. These last ^are used in swim- 
ming, but ought to be regarded chiefly as organs of respiration. 

v2 
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A pair of legs is attached to each of the seven segments of the 
body. They are articulated just under the sloping edge of the 
dorsal crust, and, being partly folded beneath the abdomen, a 
small portion only of each is seen to proj^t laterally when the ani- 
mal is in motion. Their general arrangement is represented in 
fig.S. (PI. VI.), and the details of their structure in figs. 3, 4, and 5. 
They are composed of from four to six articulations. The long^ 
est are the first and fifth pairs. Those of the first are repre- 
sented in fig. 3 ; the whole length is about ^^^ths of an inch, 
and there are four articulations. The first articulation is the 
longest. The second bears upon its inferior surface a row of 
tubercles. The claw is strong and sharp. The legs of the se- 
cond segment are shorter and thicker than those of the first, and 
have the tubercles less fully developed. Those of the third and 
fourth are similar to these. (Fig. 4. PI. VI.) That of the 
fifth (fig. 5.) is more slender, composed of six articulations, of 
which the two first are of equal length. The sixth and seventh 
pairs of legs are similar to it, but somewhat smaller. The ter- 
minating claw is, in all, single, and somewhat hooked. All the 
legs bear short hairs scattered over their surface. 

I have no details to offer regarding the muscular or the ner^ 
Tous systems. The extreme minuteness of the parts renders it 
almost impossible to examine them satisfactorily, even with the md 
of high magnifying powers. It is not improbable that the ner- 
vous system bears some analogy to that of the Cymothoa, which, 
bdng a much larger animal, has been successfully anatomized 
by Messrs Audouin and Millne Edwards. (Annates des Sci- 
ences Naturelles, torn. xiv. p. 77.) From their researches it ap- 
pears, that the Cymolhoa has one large ganglion in each seg- 
ment, which sends off two nervous filaments on either side to 
supply the viscera and legs ; and two filaments of communica- 
tion^ anterior and posteriori connecting it with the ganglia of the 
other segments. These last lie close together, so as almost to 
form one cord. 

The only organs of sensation discoverable in the Limnoria, 
are the four feelers, two eyes, and the compound styles which 
project from the caudal segment. The feelers, or antennse, are 
placed on the most prominent part of the head, a p^r oh either 
side, one of each above the other. The superior ones arise very 
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dose to one another, near the median line ; the inferior are more 
widely separated, and therefore more external, than the others. 
Each superior antenna (Fig. 6.) is composed of four articula- 
tions, and bears at its point several long bristles. The lower 
ones (Fig. J.) have five articulations, and only a few short bris- 
tles. They are somewhat longer than the others. The eyes 
are placed on the sides of the head, a little anterior to th^ extremi- 
ties of its longest transverse diameter. Viewed with low magni- 
fying powers, they appear to be only simple, circular, convex, 
corneas, through which a deep black colour is transmitted ; but, 
with high powers, they are seen to be compound eyes ; each 
cornea being formed of eight circular portions, seven set round 
the circumference, and one in the centre. They project very 
little beyond the general level of the contiguous surface. The 
deep black colour, which is remarkable in the eye even of the 
foetus, appears to be owing to a choroid coat common to all the 
comes. The position and external appearance of the eye are 
represented in Fig. 8. It is uncertain whether we oughi to re^ 
gard the caudal styles as organs of -sensation. But their atua- 
tion and structure make it not improbable that they are used as 
feelers ♦. They are attached to the ventral surface of the ter- 
minal edge of the last s^ment. There are two styles on either 
side, arising from a common peduncle. One, which projects 
laterally, is short, and composed of three or four articulations ; 
the other projects behind, has two articulations, and several long 
bristles. (Fig. 1.) 

The organs of digestion, which have been aati^faetorily ihade 
out and traced^ are, two pairs of jaws, a pair of strong mandir 
bles, four tubiforra organs connected with the oesophagus, a 
stomach, and intestine. The general arrangement of the jaws 
and mandibles, and their connexion with the head, will be best 
understood by reference to Figs. 2 and 8. The two pairs of 
jaws are represented in connexion in Fig. 9, and the inner pair 
detached in Fig. 10. The jaws are articulated with the corse- 
let at its inferior and posterior edge, and their muscles arise 
. within the head. The external jaws have each two articula- 
tions, one of which is placed laterally, and does not enter into 

• The correctness of this view, may, perhaps, be doubted when it is consi- 
dered, that, in some onisci, a thick fluid has been seen issuing from the can- 
dal styles. 
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the formation of the mouth ; the other is narrow near its base, 
-and increases in breadtfi anteriorly; its inner edge isstrai^t 
and infleetedy so that the snrface which bounds the oral fis- 
sure is broad. It, as Weil as the other parts of the jaw, is ay. 
vered with short stiff hairs. The internal jaws (Pig. 10)* are of 
more simple dd*uetUre. They are of a lengthened quadranjgtti- 
lar ibrm. That free extremities are tipped with bristles. The 
mandfbted are placed obliquely, and tn* such a manner as that 
their sharp pdints prbject frota the most advanced part of the 
head when rhe ja^n^ are moved aside. Their form is shewn rii 
Fig. 11, And their attachmetit to the corselet in Fig. 12, where 
a a point-out the ^t nation of the mandibles. Bach is -provided 
with two y^ry sharp and hard pointis, coloured brown, ohe of 
which is in contact with its fellow of the opposite side, the other 
projects artteriorly. The mandibles are about /^th bf an inch in 
length V thfeir'|)dnls are perfectly smooth ; they are furnished 
with palpi^ bti^ bf ttiree articulations -being attached X.6 each. 
Theiettt^fepi^s^tfed to 'Fig. ll.»' The mandibles ai*e doabt- 
les^ thfe bbHilg organs ; and it is easy to conceive how powerful 
thejrimist be, notwithstaiidlng their extreme minuteness.- They 
have,'howeVei*, fewer peculiarities of form and structure than 
one might* e^pb6t tb'fihd in an animal whose habits are so disst- 
mikt to thofse'of other Crustacea. Here, as in many other cases, 
wr^ th&t, by a very small alteration' in structure, the organ 
is adapted to a |mrp6se dilfering much from its u$ual appropria- 
tion in other animals. It is not by creating tiew organs that a 
new fttnd£oifi'is fulfilled, but very bften merely by changing, 
and 'that birt slightly, the forms of otgans already in existence. 
laMfCne of my e)camihations of the oral organs, I have indis- 
tinctly ite^n >Firbiit seem^ to be fiinnel-sbaped lips within th^ 
mandibles, 'fitted for protrusion beyond the jaws, and apparently 
for fittction. Of thii, fcowever, I aiii* uncertain; nor can I de- 
sci9)e partictilarly the'eourse or the form -of the oesophagus ; 
iMit^ connectied apparently with that oi^n within the head, arid 
hunga^ down in th^ cavity of the body as low as the fourth bi" 

• M. Desmarest, in his valuable systematic treatise on crustaceous animals 
(1826), places the llmnoria in the order Isopoda of the class Edridphlhklmia, 
and ^ves, as oneof the characters of that order> that tiie sfi^des induded in 
it have no mandibular palpi I am satisfied that thejr do exist in the limrtcMuu 
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fifth segmctit^ are distinctly seen four tubiform tapering orgaQ3, 
closed at their dittal extremities (see Fig. 1,2^ bb.) ^These vai:y 
in length in different individuals, but, genei*ally, tfaeqe.are t^ro 
longer and two shorter/ They seem to be filled.witba WniC- 
cioujB transparent substance, internuxed Wit;h velry.awuJt^ irr^ 
gularly^shaped pairtides; sometimes -they nri' annUliated^ Oj^- 
gans neiHrly .simlar'are found in the commpn plater (ClojHfrtms 
/iJtfAr^),.but in it, inslead of being .*tfiig|it,.thjey. are way^. 
Thtgr app«»r(to bear/fiome analogy, in situation aod.struQture, 
to what have.lK^fi' termed salivary or hep^iltic vessels in mvst 
coleopterous insects^ particularly in Liocm angmtaiu$ And Coc^ 
dnaUa- urgus. (Dufour, Recherches anatomiques sur plur 
sieurs Insectes Coleopteres. Ann. des Sc. Nat. tome iv. 108.) 

The oesophagus seems to bend upwards after leaving, the 
head, and to terminate in the stomach, about the middle of tb^ 
first segment of the body. There the alimentary canal is fir^t 
distinctly visible through the dorsal crust. The transverse 
dianwtar of the stomach- is equal to aboilt. ^th of the breadth of 
the body ; it. is generally seesB filled "with yellowish- white matter. 
Froiti the 'middle of the first segment, the stQm^lch.d^scendi^ 
obliquely towards the vientral . aspect,' till it reaohe^ the.siKtb 
segment, where the canal is suddenly recurved uponats^^ up- 
wards,* and becomes conftractibd, marking, probably, the com- 
mencement of the inl»stine, which is seeh ^^gaip expa¥id^:alKHIt 
the middle, of the fifth s^meht. {see Fig*. 1» wh^^ thedairtL 
markings in the dorlsal aspect refurescfnt the alimentary jd^t^aH^jso 
far as h is ^generally visible through the crust;, and Fjg. IS, 
which is intended as a diagram of the ^h^le alim^ntaryfCann), 
the two pairs of jaw^ .having been removfed.) The intestine js 
quite straight, aiod terminiEites beneath, the posterior margin of 
the last segment.' It is generally stufled With yellowish pvipy 
matter. 

The organs of oiDculatiee have hitherto eluded my s^ai^. 
Although aided by high magnifying. "powers,. I have.nevAF se^ 
the globules of the blood in the Limnoria carried, al^g in the 
torrent of the circulation, as may be very satisfactorily seen in 
some other mini:^e cruaCacea ; nor can I detect any dorfeid ves- 
sel. But the respiratiMry organs are less obscui^e. They con- 
sist of m pairs of seale^like bodies, pendant from the anterkir 
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segments of the tail. There are three pairs of an irregularly 
oval form (F^. 14), and three pairs nearly quadrangular (Fig. 
16)9 both sets being edged with long and pinnated bristles. 
The oval ones are marked with lines ra^^ating from their centres, 
and, between these, there are seen numerous spherical bodies 
(see Fig. 14.) These branchse are arranged in three rows, in 
animbricated manner, one of each kind being articulated toge* 
ther on a common peduncle on either »de ; (see Fig. 13, which 
represents one of the caudal segments, with two pairs of the 
branchial lamellae hanging from it.) The oval ones are situated 
externally with regard to the others. The branchial scales 
have no general covering, such as exists in several other animak 
of the same class. 

I shall allude here to an organ situated within the cavity of 
the tail, behind the branchiae, the function of which I am igno- 
rant of. It consists of two vesicular bodies, of an oval form, 
attached to a common peduncle (see Fig. 16.) I have always 
seen these bodies filled with numerous minute, dark-coloured 
granules, of an irregularly round shape, which could not be de- 
tached from the substance in which they were imbedded, by 
tearing it up. They exist in both males and females. 

The chief facts relating to the reproductive system which 
have been well ascertained, are, 1^, That the ova, during at 
least a certain period of their existence, swim in a fluid contained 
in the general cavity of the body, (perhaps enclosed within thin 
sacs, lying along either side of the cavky, throughout its whole 
length, and forming ovaries) ; and, 2(%, that the female carries 
its young in a pouch formed of scales, pendant from the third, 
fourth, fifth, and sixth segments. With regard to the first fact, 
it may be doubted whether the bodies alluded to as being dif- 
fused through the abdominal cavity, be truly ova ; but it is dif- 
ficult to conjecture what else they can be. In some individuals, 
when a wound is made in the ligament connecting any two of 
the segments, a gush of fluid instantly takes place ; and on exa- 
mining this with the microscope, there are seen in it innumerable 
transparent spherical bodies, varying from yj^th to ^^y^j^th of 
an inch in diameter. No trace of internal organization is dis- * 
coverable in these. The small globules exactly resemble the 
larger ones in every thing except size. They remind me of 
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the globules which are found within the abdominal cavity of 
mw[iy maxixie Annelida^ and which vary from g^^th to jj^th 
of an inch in diameter. Of the oviducts, and the arrangement 
of the ova before their maturation, I know nothing ; but I 
have frequently found, both in autumn and in spring, the foetus 
within the abdominal pouch, which I have already mentioned 
as existing in the female. This pouch is formed of eight or 
ten scales, hanging in pairs from three or four segments between 
the third and the seventh. Their general disposition is shewn 
in Fig. 2 ; their form is ovate ; their edges are united, probably 
by an internal membrane lining the sac. Within the sac thus 
formed, there are generally found six or seven young limnoris, 
in some individuals only five, in others nine. They have come 
under my observation always in an advanced stage of develop- 
ment^ but I have never seen them give any signs of life. The 
h^d and the other five anterior segments are larger proportion- 
ally than in the adult. The antennae and eyes are almost com- 
pletely formed, although the articulations of the former are not 
distinctly seen. The colour of the eye is nearly as deep as in 
the adult ; the other appendages hang loosely from the inferior 
surface : all present the appearance of simple tubiform organs. 
Even the jaws and the branchiae can scarcely be distinguished 
from the legs. There are representations of the dorsal and late* 
ral aspects of the fcetus given in Figs. 17 and 18. 

///. — Petformance of Functions and Habits. 

Observations are awanting to shew to what extent the Lim- 
noria enjoys, and in what mode it exercises, the functions of sen- 
sation. When any part of its body is touched rudely, it rolls 
itself up almost into a spherical form ; approximating for a few 
seconds the head and the tail, by incurving the inferior surface, 
in the same manner as is done in similar circumstances by seve- 
ral animals, both terrestrial and marine, which resemble it in 
structure ; particularly by Sphaeroma serrata. Typhis ovoides, 
and the medicinal wood-louse. Armadillo vulgaris. 

While creeping, the Limnoria moves its inferior antennae in 
all directions, and seems to be very sensible to the least impres- 
sion made upon them ; but the superior pair are generally fold- 
ed back upon the head above the eyes. 



Digitized by 



Google 



326 Dr^oldstremn on ^ Shwim^e and 

Locomotaott is perfcrmed by> craeping $axd swiiAfiaiiig. It 
creeps very slowly, backwards as well as forwards, and seems to 
dri^ itself aloog. But it swims rapidly, using diiefly the caudal 
lamellse^ which it mores in the maiMier of ^ars. Sometime^ also 
it propels itself, by a sudden movement of its tail, backwards, to 
tlie distance of an inch or two, through the water. When taken 
out of the water, and laid upon its back, it cannot right itsel£ 
It often swims in<;irclea, with t\» head directed downwai^ds, and 
sometimes it narrows theae circles so much that it seems to wheel 
round upon its head as a centre. 

In considering the digestive function, we are naturally led to 
inquire, 1. What is the nature of the animates food ? ^. Hoir 
is the food procured ? and, 3. How is it prepared for being re- 
ceived into the internal digestive tube ? With r^ard to the 
first point,-r-the nature, namely, of the Limnoria'a fbod,-^-it api- 
pef^rs to me to be sufficiently established, that die animal feeds 
upon the wood through which it bores, and that from die ibl- 
lowiDg circumstances: Firsts That no- woody particles are seen 
to float out from the hole when the animal is engaged in boring 
under the eye of an obseryer, the ade of the hole bemg cut awfly 
to obtain the view : Secondly That I have never seen it attack 
any other substance, with its maadible& Thirdly^ That the 
contents of the stomach resemble comminuted wood. ' 

It would seem, therefore, that the Limnoria furnishes an ex- 
ception to the general proposition, stated by many naturalists, 
— that all the Crustacea feed on animal substances. 

Many kinds of wood are devoured by the Limnoria. On 
this coast, it is generally in fir-,timbers that it is found. Biit at 
the Bell-Rock, Mr Stevenscm saw it attack oak, black birch, 
and other woods ; and indeed, teak was the only wood exposed 
to its ravages that was not perforated. I am not aware of Miy 
fact proving that the Limnoria attacks floating timber. It seems 
to attach itself in preference to wood fixed on the sea-shore. And 
it is of importance to remark, that it often effects a lodgement in 
piles, very near high waterrmark, where it is left dry by th^ re- 
oedipg tide during the greater part of the twenty *£our hours. I 
see no reason, however, why it should not attack floating timber, 
not cov^ied by something impervious to its mandibles. Our 
coasting vessels are generally sufficiently protected from its atr 
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tacks by frequent pitchii^; and otier vessels ,by oopper-^eath- 

The second point of inq^^ry is^ How is the food procured? 
and tliis l^ads us to the examination of the peculiar process tiy 
which the limnoria iswdj^i^giiirfied, namely, its boring. In 
commenqing^ its. ravages pn sxk ^ite piece qf wood, it wtmld 
seem that the UmncNria fi?(e3.£r^ upon the soft , parts/ situated be- 
tween the harder annual layers. After effecting for itself a 
lodgement Lwitbin. the wood^: by expavatiilig a hcrfe ^sonaewfaat 
larger than is sufficient to contain its body, it dinectrita work*- 
ings upwards, at^n.a^gte^f about 46% and kec^Wf in pirefercnce, 
in the course of the soft layer into which it bored- at first. In 
this process^ the mandibles seetn to be. the most effective todb* . 

When a sectiola is made of a piece of wood, fflledwith lim- 
noria, recently taken from the sea, and the wood is immemed in 
salt-water in a glass vessel, of a form convenient for its ck)ae ex- 
apoination, if care shall have been taken: to cut, so as to eiqKtse 
^ome of the holes just at . their int^nal exlrenaties, the animai 
may occasionally be detected in the ,ii^ of boring* It is se^ 
to apply the mouth to the sprfaqe of the. woody -and slowly, to 
rotate its body by, the aid ^f its legf, placed agakist the: walls of 
its gallery. I have found it impossible to perceive the. action of 
the jaws or mandibles during the operation. It seems -to.be ne- 
cessary to its working that the bole should be filled with salt^ 
.water. It has been already stated that the animal bores iq>t 
wards ; but very often its galleries are hcMizontal, and sometime 
perpendicular, either upwards or do'wnwards, but chiefly in the 
former direction. ^Their course is, for the most part, ^nrtuous 
They are cylindrical,, or very nearly so. Then* dijoaieter varies 
from s^^th to ^^\h of an inch, and is nearly the same.througbcmt 
the whole length of the hole ; which would seem to indicate 
that, as the animal ilicceases in size, it leaves its old workings 
and begins new ones* Tbeir walls are as smooth as the surface 
of a piece of wood of the same kind, whidh has been out by a 
sharp knife. They have no visible living of any kind. Thdr 
terminations are seldom more than two inches from the surface 
of the wood. The hard ligneous layers of the circles c^ annual 
growth, are miich less generally perforated than the softer lay^ 
ers ; so that, in a piece of timber much destroyed, (such as is 
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figured in fig. 19) the dotted lines surrounding which, mark the 
original Mze of the pile repres^ted), these, as well as the 
nuclei of the branches, stand out in relief, dissected, as it were, 
out of the softer materials which had surrounded them. Al- 
though many workings approach very near one another at the 
same depth from the surface, yet tbey preserve their original 
direction so well, that they seldom or never open into one an- 
other. 

Such are the results and consequences of the linmoria's appe- 
tite for the woody fibre ; and having, by the means, and with 
the circumstances above described, procured its natural food, we 
may imagine, i^though we cannot see, how it uses its strong 
mandibles in the comminution of the particles of the wood^ so as 
to fit them for being submitted to the digestive powers of the 
stomach. 

Of the subsequent processes of chylification and asdmilation, 
nothing is known. And I have already staled that the circula- 
tion has hitherto escaped my notice. There remains for me, 
therefore, under this head, only to add the few facts relating to 
the function of resfnration which I have collected. 

When the animal is at rest in sea-water, the branchiae are 
constantly fluttering with a slow motion, being alternately 
moved out from the ventral surface, and then closely adpressed 
against it, twenty or thirty times in a minute. The current [n:o- 
duced in this way is about equal to the length of the body. 
When any parUcles of dust clog the branchiae, the posterior pair 
of legs is used to disencumber them. In swimming, the bran- 
diiae are moved with much greater rapidity, also when the ani- 
mal is placed in fresh water. The current is then considerably 
longer. The limnoria continues to live for several hours in fresh 
water. When the motions of the branchiae become languid, the 
internal layer only is put in motion. On being taken out of the 
wat^, it moves with extreme slowness, but lives for many hours. 
Its branchial lamellae remain motionless. 

IV, History of the Ravages committed by the Limnoria. 
The drcumstances connected with the erection of the Bell- 
Rock Lighthouse are so well known, that it is unnecessary for 
me to enter into particulars regarding the position and arrange- 
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ment of the tiolbers supporting the temporary wooden beacon^ 
in which the intrepid engineer and his assistants resided dur- 
ing a great part of the time that they were engaged in their 
hazardous labours. I shall only state, that the temporary bea- 
con was supported by twelve large beams of Memel-fir, fixed 
in batt-holes cut for them in the rock ; the sides of which beams 
were charred and pitched ; but their soles, being closely opposed 
to the rock, it was thought unnecessary to protect in a similar 
manner. 

In the course of the second summer^s operations, that is in 
1808, it was found that the edges of these timbers were in a 
state of decay, and on examining into the cause^ Mr Stevenson 
detected the limnoria in its borings. Subsequently, the logs of 
Norwegian pine, laid down to support the temporary railways^ 
were discovered to be very much destroyed. In 1807, when 
first placed, these timbers were ten inches square, and in 1811, 
by the ravages of the limnoria, they had been reduced to seven 
inches, or at the rate of about an inch in the year. And the 
house-timbers were so much perforated, that, in several instances, 
tliey even stood clear of the rock, depending only upon the 
stanchions and bolts for their support. * 

I have already mentioned, that it was from the Bell-Rock that 
Mr Stevenson first sent specimens of the limnoria to Dr Leach. 
The same scientific engineer, not long afterwards, having had 
occasion to examine the timber-bridge of Montrose, found the 
piles supporting it to be very much destroyed by the borings of 
the same animal, so that the stability of the whole structure was 
seriously endangered. Sheathing of the new piles with sheet- 
copper was adopted as a preservative measure, with partial 
success. Mr Stevenson saw also the most destructive efiects 
produced by the limnoria on the gates of the sea-locks of the 
Crinan Canal, which were thereby rendered so inefficient for 
their purpose, that " the locks lost seven feet of their depth of 
water in the course of the night.^ 

The next instance of the ravages of the limnoria, of which 
I know any thing, occurred at Trinity chain-pier, in this neigh- 
bourhood. The piles supporting thisuseful erection were, in 18Sd, 

* Steven8on*8 Account of the erection of the Bell Rock Lighthouse, p. 332 
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(four years after their fixture), fpund to have been so very 
much destroyed by the limnoria, its to be useless^ and, at great 
expense, were removed and replaced by new ones. These piles 
were originally twelve inches square, or f(Nrty<*dght inches in 
drcnmf^ence ; and in the course of the few years that elapsed 
before their destruction became matter of enquiry, the girth of 
some was reduced to six inches, so that the least force was suf- 
ficient to break them through. On this occasion,- the means of 
preserving wood from the attacks of so destructive an animal 
formed the subject of general attention amongst engineers f nd 
men of science ; and many plans were proposed .and tried. Of 
tbese, after two -or three years' proof, none was found ^o answer 
so well as the covering of the whole surface of the pile, from the 
place where it met the bottom of the sea, to within a foot or two 
of inean high-watermark, with broad-headed iron nmls, technically 
called scupper-nails, set close together. Four years afterwards, 
when it was proposed to extend the pier of Leith on wooden 
piles, the same, plan was adopted, at an expense, for the whole 
pier, of about L. 1000 ; the total cost of the pier being 
L. 30,000. It is satisfactory to know, that, although nearly 
four years have now elapsed since the first piles of this elegant 
erection were driven, the limnoria has not ef^ted a lodgement 
in any of those protected by the iron nmls ; while severed other 
pieces of wood attached to them, (such as the supports of some 
hand-raUs, and, in particular, the wood- work of a wear running 
out from the end of the pier to the length of a few hundred 
feet) are already much destroyed. Some of the last-mentioned 
timber, which had been originally about two inches in thickness, 
is almost entirely eaten away. It is worthy of remark, that this 
is the case, even in the immediate vicinity of iron-bolts and 
nails \ the borings of the animal , sometimes appoach these 
within a few lines, yet the piles defended by the muls are nqt 
touched* This does not appear to depend altogether upon these 
last becoming encased with a tlrick crust of the oxide of iron, 
imperviqus.to their mandibles \ for there ^re some piles on which 
this crust has not been formed, close to the wood, tenanted by 
the limnoria^ which do not exhibit the least vestige of its 
attacks. 
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It is probable Uiat^th^ ^iiHal is prevj^ntediVom ixiring in 
woodcov^ed With iroii-Bail% by finding. the ikste of thebxide, 
which soon cover3 the intcarspaeeslbetween xhe headsi of the nails, 
not suited to its palate. The near approa^ whieh it makes to 
iv(H)*bolts passing through wo6d which it has once attacked, 
seems to indicate that rust is not absolutely poisonous to it. 
This was proved also, (as I am informed by Mr James LesUe^ 
civil-engineer), last summer fit Trinity chaiu'^pier, when a pile, 
which had been, sometimebefore, cov^ed with scupper-nails otly 
on three sides, was taken up, and found to have the whole interior 
eat^n out, only so much of the exterior being left on the three 
sides as had been penetrated by the nails, and the oxide of iron. 
I may here allude to the eipedienoy of watching the condition 
irf piles exposed to the ravf^es of the liitooria^ eVen when 
covered with iron-nails ; because the heads of the nails f j^uently 
fall off, after being much oxidated, and it is very possible that 
the coat of <»dde which they have [K^viously communicated to 
the pile, may also be abraded, so as to Icltvethe wood wholly 
exposed to the enemy. The nails which fall away ought to be 
replaced by new ones as soon as possible. 

The public prints have rec^tly announced that Mr Stevenson 
has found a coating of some varnish effectual in protecting wood 
from the limnoria at the Bell Rock. It is to be feared that the 
use of such an article could not be depended on in all situations, 
as it is so liable to be abraded by external violence. 

I have now only one other instance of destruction, caused by 
the limnoria, to allude to particularly. It is met with in cer- 
tain fir-piles fixed along the base of a stone bulwark, on the sea- 
shore, in front of Leith Fort. These were erected about thirty 
years ago, with the view of breaking the waves dashing against 
the l;>ulwark. They are from six to ten inches square, and are 
a^anged in three lines. The lower ones only have been at- 
tacked, apd the borings are carried upwards to within three or 
four feet of mean high- water mark. A few of the piles have 
been so much eaten away as to have been broken off near their 
bases by the waves, and almost all are deeply abraded. It 
would seem to be owing to these piles being, so near highwater- 
jpiiark that they have not been wholly destroyed long ere now. 
7?he animals contained in them arc rather smaller, and less ac- 
tive than those in wood situated near low water-mark. It is 
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worthy of remark, that some of the Leith Fort piles seem to 
have been bored from above downwards. This I suppose to 
have been owing to these having had ori^nally small cavities 
in their summits, giving lodgement to minute pools of sea-water 
during the recess of the tide, and thus enabling the borer to con- 
tinue its work, even within a very short distance of highwater- 
mark. Such piles are hollowed out in the centre above, as well 
as eaten away round their bases externally. 

I have now adduced a su£Scient number of facts to prove 
that this destructive animal is very abundant on the coasts of 
Scotland. I have to add, that it occurs also on the English 
shores, and that Mr Stevenson has witnessed its ravages on the 
coasts both of France and the Netherlands. Last year, I 
found it in a small piece of wood, which had apparently been 
long in the water, thrown ashore in Torbay, Devonshire. 

V. On the purposes which the Limnoria is ^ted to senye in the 
economy of nature' 

Although the destructive agency exerted by this minute ani- 
mal be forced upon our attention chiefly by its ravages on works 
of great public utility, and, therefore, cannot at first view be re- 
garded by us with complacency or admiration ; yet, upon further 
reflection, we must be convinced, that the purposes which the lim- 
noria is fitted to serve in the great plan of creation, are such as 
could be accomplished by no other living creature with which 
we are acquainted, and that they are calculated to contribute 
in no small degree to the comfort and well-being of man. Let 
us consider, for instance, how possible it is that large trees or 
masses of wood, floated down by rivers, might accumulate on 
shoals at their mouths to such an extent as materially to dimi- 
nish the outlet for the waters, which then would rise and over- 
flow their banks, were it not for the destructive boring of the 
limnoria. What could not be accomplished by the brute force 
df any marine animal, and might baffle even the ingenuity and 
power of man himself, is yet quiedy accomplished by the gra- 
dual but steady operations of a tiny crab. The trees are perfo- 
rated, and then washed away, and with them the sand and 
mud which had collected around, and which would speedi- 
ly have formed an effectual impediment at once to the free ef- 
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£uxof,the water, and to the navigation of the river. The 
limnoria may, perhaps, be likewise instrumental in promoting 
the disintegration of drift-wood at sea, so as to prepare it for 
l)ecoming the food of other animals, which have no organs suf- 
ficient for reducing it from its original state to one suited to 
their means of apprehension. In this piece of work, it may be 
said to be a coadjutor with the teredo' and other molluscous 
borers. But it is worthy of remark, that, through the agency of 
the limnoria, wood is reduced to much smaller fragments than 
it is by the Teredo. Nor must we omit to notice the posnbility 
of its being the means, occasionally, of causing the removal of 
those serious obstacles to the safe navigation of shallow seas 
which are caused by the masts of sunken vessels. 

But, whether we be right or wrong in our suppositions as to 
the use it may be of in the economy of nature, we cannot be 
mistaken in regarding the ravages of the limnoria as shewing 
what formidable ^enemies to man the Creator can prepare even 
amongst what appear to us the most insignificant of his works ; 
and how He, who ruleth over all, efiects important purposes by 
means of the smallest, and apparently incompetent, agents. 

Leith, 15^ February 1834. 

£xplanaiian of Plate VL 

Fi0. 1. Dorsal aspect of Limnoria^ magnified about 10 diameters* 

2. Ventral aspect of limnoria. The line between figs. 1. and 

2. indicates the real maximum size of the animal. 

3. Transverse section of the second segment, shewing the first 

pair of feet. 

4. One of the third pair of feet. 

5. One of the fifth pair of feet. 

6. Superior pair of antennae. 
?• Inferior do. 

8. Lateral vie%^the head^ shewing the position of the eye, 

and the disfpontion of its compound comen. 

9. The two pairs of jaws in connexion. 

10. Inner pair of jaws detached* 

11. Mandibles detached. 
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Fig* 12. Diagram to Aew ibe rehtire aitoation of the nvmdiblea 
a, ff.^— -the form and arrangement of the oesophi^ea] 
appendices b. 5.^— and of the intestinal canal c. 

13. One of the caudal segments, with two pairs of branchial 

scales. 

14. A branchial scale of the external set. 

15. A branchial scale of the internal set 

16. Vesicular bodies — functions unknown. 

17. Dorsal aspect of foetus. 

18. Lateral aspect of foetus. 

19. Representation of a pile taken up at Trinity Chain-pier 

^YQ years after it was first placed there. The dotted 
lines aound the figure indicate the original size of the 
pile. 



INQUIRIES BESFECTINO THE WEIGHT OF MAN, AT DIFFERENT 
AGES. By M. QUETBLBT*. 

The Statistical Researches of M. Quetelet are well known to 
the public. They possess the rare merit of at once being very 
exact and well arranged, even in the most minute details, and in 
investigating certain very important scientific and philosophic 
questions. Accordingly, in estimating, with more precision 
than had been done,, the weight and the average stature of the 
male and female, at different ages (or different periods of life) 
and among different nations, M. Quetelet, as well as M. \iU 
lerm^ and other savans^ have not been desirous to satisfy a vain 
and trifling curiosity ; they have deduced principles relating to 
the health of man in different circumstances, to Hygiene, to 
the laws of conscription, and even to the fine arts. Under the 
last relation, which appears a little foreign, this is the manner 
in which M. Quetelet expresses himself in the preamble of the 
work of which we speak. 

" In order to produce a work which may be truly capable of 
touching us, and of affecting our passions, we must know man, 
and above all, the man whom we would represent. To take a 
single example, the artist, who has studied only the type of the 

* A Pamphlet in 4to, of 43 pages. Brussels 1833.— Translated by the 
Eev. William Ettershank. 
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Greek physiognomies, however admirable in other respects this 
type may appear to us, if he reproduces it in modern subjects, 
it will be cold and ineflfectual upon the spectator, who will per- 
haps admire the art and composition, but will not be deeply af- 
fected. The Gredc figures, however varied they may be, on ac- 
count of age, passion^ and sex-*have, notwithstanding, all an air 
of a family, which en^ri^ us back towards antiquity, in spite of 
ourselves, and withdraws our attention from the subject which 
we would represent 

^^ If one endeavours to make them, th^ anachronism will be- 
come more sensible. Artists at the commencement have com- 
prehended this necessity of painting what they had under their 
eyes, and it is in this way that they have produced effects so ma- 
^eal. The noble and severe figure of Christ has nothing in 
common with that of Apollo nor of Jupiter of the ancient my- 
thology. A virgin Mary of Raphael has an enchanting grace 
which yields to nothing in the most beautiful ancient forms, and 
they ex^ on th« imagination a greatier influence, because they 
are more conSormable to natuse by wfaid^ we are surrounded, 
and ibi»»uaa they aet nu^re- immediatidy jupon us. We ourselves 
itt dUwato9jin»e remote^ perceive the need, in retracing our na- 
tional acstioii% not to piTese^l Greek or ! Italian figures in the 
midst of a bat4Je^.in wbiob we jfind men^ almost all of the same 
age, aU alike covered with w^rlik^ a^^^arel, our eye seeks to re- 
cognise^ fapm the features^ and expres^nof the physiognomies, 
the Fienehnnin or «the ^^shman, the German or the Rusuan. 
Evm). ifttthe Frenefa arlny, the soldier of the Old G^ard had a 
physibgD€Hny which had become classic, and which was identi- 
fied lA somie measure witJi the remembrances of -die empire. ^ 

^^ It is certainly to the little attention that has been given to 
the study of the shades, by which the physical and moral quali- 
ties of man pass among different nations and in different ages, 
which gives rise to that mcHiotony and coldness of the greater 
part of the works of the imagination. We have, indeed, per- 
ceived the necesaty of studying nature, and of being true ; but, 
I think we have not remarked sufficiently that nature is not in- 
variable. The ancients have represented, with infinite skill, phy- 
sical and moral man, such as he existed then ; and the greater 
number of the moderns, struck with the perfection of their 

z2 
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WOTks, have believed that they can do nothing better than ser- 
vilely imitate them ; and they have not considered that the type 
had changed, and that, in imitating for the p^ection of the 
art, they had anotha: nature to study. ' Hence, this universal 
cry, * Who will deliver us from tiie Greeks and the Romans ?' 
hence this violent 8<^ism between the daisies and the roman- 
tique ; hence in fine, the need of a literature which would truly' 
be the expression of society. This great revolution is accosa^ 
plished, and it furnishes a proof the most unexceptionable of 
the variability of the human type, of Fhomme moyen^ among dif- 
ferent nations and in different ages. 

" Thus the determination of average man is not useless, even 
for the fine arts and letters, and he who would arrive at this 
determination, will have no difficulty to make artists and literad 
listen to him. He would teach them to know, in a more precise 
manner, things which they already know vaguely ; he would 
teach them other things of which they are ignorant, or at least 
be would rectify their judgment ccmoeming a multitude of pre- 
judices. They would receive these, in the same manner as a 
painter learns perspective, which, under its geometrical form, 
is far from bding picturesque also. Moreover, they have recaved 
the researches of Gall and Lavater, with more eagerness per- 
haps than the savmis themselves ; it is even to their care that 
we owe, in a great measure, the knowledge of the proportions 
of the different parts of the human body as respects age and sex.^ 

In the little work in which we find these general considera- 
tions, with others which we are compelled to omit, the author in- 
vestigates what concerns the development of the weight of man in 
the same manner as he has determined his growth, his inclination 
to crime, the succession of generations, &c. Afterwards he will 
publish new inquiries .concerning the strength, swiftness, and 
other qualities of the human species; inquiries which, in order to 
be exact, must be made by many associated observers, and upon 
a great number of individuals. Physicians and engineers have 
been sometimes led to estimate the weight of men arrived at ma- 
turity, and considered, for example, as burdens placed upon a 
building, or as weights acting on a machine. La Hire has 
made very remarkable researches of this nature. On the other 
hand, the legal practitioner must often be occupied with this sub- 
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ject, for one of the most frequent problems, is to determine af- 
ter death, the probable age of an individual, from the assemblage 
of physical qualitks. On this grave question, we are gene- 
rally reduced to the estimation of practitioners mwe or less 
vague ; but if, in a case of infanticide, for example, we stated 
in the proces-verbal the weight and stature of the infant, as 
well as those phy»cal characters susceptible of measure, and as 
we might have by the side of that, well constructed tables, which 
would give us, for the different ages, the values of these phy- 
sical qualities and their mean variations, we would have terms X3i 
comparison which would be better than the appreciation of prac- 
titioners, or which would serve at leAst to control their asser- 
tions. We see from these examples, that the inquiries concern- 
ing the weight of man, have miore than one application. 

The observations of M. Quetelet were made at Brussels in 
the Maternal Hospice of St. Feier; he compares them with 
those made at Moscow and Paris, in similar hospices ; and he 
finds little difference between the means obtained. Unfortu- 
nately the Russian and French practitioners have not distin- 
guished, with as much care as M. Quetelet, the sex, the stature, 
and the weight of children observed at their birth. This raiders 
the results less capable of comparison. M. Quetelet found for 
sixty, three male children, and fifty-six female, newly bom, the 
following quantities, 

Wdc^ts. statute. 



Male ChUdren 7.057636 lb. Avoird. 
Female ^4179468 


1.62732 feet 
1.58467 


The extremes are : 

Boys. 
Minimum 6.1608232 lb. Avoird. 
Maximum 9.92466 


Girte. 
2.4701376 lb. Avoird. 
9.36329 



The mean weight without distinction of sex, is 6.7377414 lb, 
Avoird. It has been found at Paris on S0,000 observations 
6.74666332 lb. Avoird.* 

M. Quetelet has made similar inquiries concerning children 
from four to twelve years of age, in the schools of Brussels, and 
in the orphan hospital, — concerning young people in the colleges 
and in the medical school, — ^finally, concerning old men in the 

• Dictionary of Medical Science, article Foetus. 
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magnificent hospice which has been constructed in the same 
city for a period of four years. The results have been complet- 
ed by observations made upon isolated individuds^ taken by 
chance from the mean of all these data. The author has been able 
to construct tables, which shows the roesEn sttature, the mean 
weight, as well as the minimum and maximum, at each age, and 
for both sexes. These tables show, that there exists at each 
age, and for each 8ex,'^a oonstanl relation between the mean 
weight and the mean stature, from which the author has con- 
structed anodier table, more e«act than those which result di- 
rectly from obiservations on the weights. It follows, from the 
mean shiture formerly observed by the author, for the whole 
population, or at least from a number of individuals much more 
considerable than in these last inquiries, iind gives the mean 
weight corresponding to each stature, according^ to the observa- 
tion which make the subject of this memcnr.* Thie following is 
a table, which we may consider as exact for the whole popula- 
tion of Brussels, and which^ for want of a table of this sort, cal- 
culated forother countries, may serve, at least, as an approxima* 
tion for the Caucasian race, and in a temperate climate. 

We^ee, from this table, 1^^, That, at an equality of age, the 
male is generally heavier than the female ; towards the age of 
twelve years only, an individual of either sex has the same weight. 
2dlf/f That the male attains the maximum weight about the age 
of forty years, and that he begins to lose, in a very sensible 
manner, towards his sixtieth year ; that, at the age of 80 years, 
he has lost about 13.S3S88 lb. Avoird., the stature being also 
diminished 2.76604 inches. Sdly^ That the female attains 
the maximum weight later than the male, towards the fiftieth 
year, isthh/^ That when the male and the female have assumed 
their complete development, they weigh almost exactly twenty 
times as much as at the moment of their birth, while their stature 
is only about 8J times beyond what it was at the same period. 

* The author cannot consider the results obtained in hospitals and public 
schools as very exact, as to the mean stature of the population, because in- 
quiries made by him concerning a great number of individuals have proved 
to him that the mean stature is a little more among individuals in easy cir- 
cumstances than in the indigent population, who have recourse to hospices^ 
hospitals, and gratuitous schools. 
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A 8OAI4B OP THE DEFBLOPHSMT OP STATUBB AND WBJOHT< 


AfllS. 


Malss. 


Femalxs. 


Stature. 


. Weight 


stature 


Weight 


Years. 


Imp. Feet. 


fi> Avoirdupois. 


Imp. Feet 


tf Avoirdupois. 





1.64046 


7.06736 


1.60764 . 


6.4179468 


X 


2.29007 


20.841786 


2.26.382 


19.3861692 


2 


2.69519 


26.0101432 


2.56238 


23.6324716 


3 


2.83469 


27.5023366 


2.79532 


26.0026092 


4 


3.04468 


31.3839804 


aooio2 


28.67124 


5 


3.24163 


34.7804194 


3.19559 


81.6706928 


6 


3.43511 


38.7982762 


a38261 


3&28768 


7 


3.62639 


42.984168 


3.56305 


38.6841192' 


8 


3.81240 


45.7867648 


8.74351 


42.0805584 


9 


3.99942 


49.964122 


3.92067 


47.1040628 


10 


4.18314 


640783696 


4.09457 


51.8728896 ' 


11 


4.3636 


69.768608 


4.26189 


5&570563 


12 


4.64404 


66.7674136 


4.43906 


65.7674136 


13 


4.72122 


76.824^24 


4.60310 


72.6485112 


14 


4.89838 


85.4844048 


4.76714 


80.941116 


16 


6.07227 


8a69746824 


4.91807 


89.036276 


16 


6.22975 


109*646191« 


5.03618 


96.0927636 


17 


6.36099 


116.569618 


5.10179 


104.3412688 


18 


6.43973 


127.587018 


5.13132 


112.6456444 


20 


>49222 


132.4611288 


5.16757 


113.3024946 


26 


5.61191 


138.7909564 


5.17398 


117.5079744 


3a 


8.52603 


140.378802 


5.18054 


119.8237284 


40 


6.52503 


140.4229116 


5.18054 


121.8086«Q4 


60 


5.49222 


139.9697608 


5.03946 


123.8597668 


60 


6.37740 


136.074312 


4.97384 


119.767664 


70 


6.32490 


131.2701696 


4.96728 


113.6042748 


80 


5.29219 


127.6429084 


4.94103 


108.884676 


90 


5.29219 


137.5^9084 


4.93775* 


10a8183832 



Children lose weight during the three first days after their 
birth ; at the age of a week they begin sensibly to increase ; 
after one year, they have tripled their weight ; — then they re- 
quire idx years to double the weight p{ one year, and thirteen 
to quadruple it. 

To calculate the bqirien of an edifice, or a bridge, covered 
with a crowd, it is well to know, that the mean weight of an in. 
dividual, whatever is the age or sex, is about 98.584956 lb., 
that is, 103.65756 lb. Avmrd. for the males, and 93.7388 lb. 
AvcNrd. for the females. 

During the development of individuals of both sexes, we may 
regard the squareis of the numbers representing the weights, at 
the (Afferent ages, as proportional to the fifth powers of the sta- 

* Here the meter = 3.2809 imperial feet, which was used in the reduction, 
and 2.20548 was UKd in weight, which is slightly greater than 2.20486, is pre- 
fefted, though the difference is notworth iD\n6mg^'mUjMraUk, 
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tures. After the oonpktedevebpBBKnt.cf ladiTidcuiitofboth 
sexes, the weights ore almost the squares (^ the statures. 

The weights have varied, in the extremes, amoDg iodivjduals 
regularly confi|rmed, from 1 to S, whilst the stature has varied 
only from 1 to 1^. 

The infcriot parts of the body are developed aiore thaa the 
superior. In a chiUI, the head is equal to a€flh part; and in a 
full-grown man, to an eighth oi the whole height of the indivi* 
dual. It appears, from a note at the end, that these pr^xNr- 
tions vary a little among diflerent nations; but M.^Quetelet, 
who, in his preliminary observations, explains very well the im* 
portance of these inquiries to the fine arts, does not appear to 
have written this work purposely fot them. The activity which 
he has exhibited in bis researdies, make us believe and hope that 
he will resume them at another time. 

This little interesting work is terminated by data concerning 
the weight of human bones, which • belonged to individuals of 
different ages, a very important subject in certain cases of legal 
medicine. 



CUyi£R AS A NATURALIST* 

By C, L.'LjubilljrDj Conservator of the Cabinet of JncUomy 
in the Museum of Natural History of Paris. 

The lives of the learned proclaim to us on every page, that great truths hav^ 
never been discovered and established, but by prolonged and solitary study, 
constantly directed to a qtedal object, and continually guided by a severe 
and cautious logic. — Cuvisr, £L Hist. * 

' If m^n c^ superior genius .bad not appeared from tidfie to time 
.in the world, and imparted to society the enei^y of their own 
,mind^ the latter would still have been in a state not far remov* 
ed from infancy. After having provided for their most press- 
ing wants, men would relapse into their natural indolence, and 
make no effort to attain perflation ; and the state of ignorance 
in which we find many nations at the present time, would stiU 
have been the condition of the whole human race. But such 
was not our destiny : it was the will of the Supreme Power that 
our knowledge should be continually extending ; and, to attain 

* We recommend to our readers Mrs Lee^s interesting Biography of 
Cuvier, lately published in one volume 8vo.— Edit. 
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this object, He has prcnrkkd ibateresi^re genius should some, 
times rise in the midst of us, to drculiite new ideas and uuval 
new faols,-^-^ lead tu into new padM^ and stuxmlate us to ad- 
ditional labours, by the aUurements of curiosity, or the .prospect 
of new enjoyments. ... 

The histc»7 of the sdenoes t«tcbes u$, that niany of the in- 
strnctOFs of the famnan race, and jaaenwfacto de^ioy has raised 
to give an impulse to the age ia whidi they Kve, apypeared: to- 
gether at different epochs, as if mutually to stimulate e£|ch Qtbf^ 
by a noble emuhtUon, witliout wbtchi, perhtps, ifa^ Sr^ that am- 
mated them would not diffuse so bi^hi a iu9trQ.. 

The dose x>f the last century was one of.the most brilliant of 
these epochs ; in almost every depsirCmeot of knowledge it has 
giyen Urth to great men, wlio baire opeoed i^w paths to, our 
minds, furnished new materials for thcm^t, and given nevfr 
scope to our imagini^ons; and na one will doubt, that the kidi- 
vidual whose di^ we now undertake, was one of tbose who 
died on it the greatest lustre, by the isagacity of his.v^ws, the 
extreme clearness with which he explained his ideas, the im- 
mense extent of his knowledge, and. the importance of the 
truths which he revealed. 

At the time when his first writings appeared, i^o naturalist, 
perhaps, thou^t that Zoology was a subject that aficn^ded the 
means of rendering a name famous. It seemed as if Linnseus, 
by his precise and simple systems, and Buffon, by his animated 
pictures, bold views, and that union of science with eloquence, 
unknown before liis time, had exhausted the sulsgect ; but. to a 
man of genius Nature is an inexhaustible source of study and 
reflection. By applying the principles of the tmtural method 
to the classification of animals, M. Cuvier enter^ upon a zodp- 
gical career not less brilliant and extensive than that of these 
two great men. 

Up to his time, although the subject had occupied Camper, 
Blumenbach, Hunter, Daubeniton, and Vicq-d^Azyr, compa- 
rative anatomy had scarcely been more than an object of (Suriosity, 
and of more or less ingenious dissertation ; M. Cuvieir erected it 
into a science, which became, in his hands, the ground-work of 
Natural History, and the most fertile source of physblogical 
truths. 
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The Uboun of Samture, Deluc, PdUas, Werner, &c. ap- 
peared to hftre bfougfat Geology to that degree of perfection it 
seemed eapabie of attaining ; but by the discovery of a kind df 
monumeMti which Kring natsre has Irftia the bowek of the 
earth, M. Cuvier originated in thb science a new order of ideas, 
which have changed the character of its [^nlosopfay. 

Sudi is an abridgment of what this modem Aristotle 'has 
•done fixr zoology, comparative anatomy, and the history of tfae 
earth. 

It may seam thfit die labours mdaSiBd by giving a new im- 
puIsicNi to three tvattches of natural science, would have* sufficed 
to give occupation and oddbrity to thek^igest lifb*: bot^this was 
not enough for the vast mind of Cuvier. Historian of sd^Kile 
and of the fusademy, ao eloquent professar, and audior of many 
immortal wofks,he wished, moroover^ to Tender more iamiedkkfie 
services to hb cotenqxiraries, by conoectEiag hnnself with tfae 
'body that superintended the instruction of youth 4 and the ttf- 
laits for bunness whidi he displayed in this capacity, eaused 
'him ultimately to be called to take a part in the detiberations 
of the Council of State, and^ some years afterwards, to preiade 
over one of the sections. It was thus that he was drawn intb 
a path whidi the events of our days have beset with so many 
diflSculties, and in which, experienced as he was in seareMngfor 
.truth, animated with that religious legaad for justice whidi the 
rectitude of his diaracter inq)ired, enlighteBed by a profound 
knowledge of administration^ and guided by an integrity wortt^ 
of primitive times, he has acquired^ as a politician,- perhaps ifis 
great a celebrity as he did in the cbaraetepof a man oif science. 

It will readily be understood^ that his numerous works were 
not published in any regular succession according to the nature 
of the subjects; and as we ave not writing his biogmphy, but 
his eioge, that is an appreciation of his merits, that we may nbt 
-tire the reader by frequent recurrence to the same sulge^it^ we 
shall not follow them in chronological order, but m the €»-der of 
the subjects as they have been briefly indicated, and attempt to 
characterize what he has done in each ; but as long details of 
his life would prevent this, we shall mention only such circum- 
stances as appear indispensable. 
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Geoboe Chbstibn Faspcaic Dagobsbt Covieb was born 
on the S3d August 17699 at Montb^liard, the chief town of a 
principality belonging at that time to the Dukes of Wurtem- 
berg. His parents were by no means in affluent circumstanoes, 
and, like many of the eminent me» whose history he ^ad delineat- 
ed, he bad to struggle in his youth with misfcHrtuDe. 

His fether, after forty years of distinguished eervice in a 
Swiss regiment in the pay of Erance, Ibund himsdf possessed 
of only a moderate pension for the ^pport of his ftoiily ; and 
the young Cuvier, that he might not be a burden- lo his pa- 
rents, was obliged, immediately after completing 'his studies, 
when about the age of nineteen^ ta engage in>the humble occU- 
patiim of tutor, id an ancient family €>f NormHtndy. This step, 
wbidi sudt of bis fioends as could appreciate his ri^g genius 
negarded with scmow, proved, notMthstanding,t}ve origin of his 
fortune. In this way desiuiy often leads m to success by a path 
which) to our limited views^ seems to retnove us to the greatest 
-distance from it ^ .... \j ,.. .. .* 

Endowed with a memory of ^xtrabrdiniury power, and a lin- 
gular aptitude' £(» every kind of mt^lectu^ labour, he had 
shewn from a very early period a decided taste for natural 
history and drawing, the latter of which he always regarded as 
the most, certain means of facilitating the^tudy of this science. 
A copy of iBuffon having fallen into bis hands, whaa he was 
about ten years of age, he read it with avi&ty, and never rested 
till he copied all the figures, and coloured them according to the 
descriptions. 

^ His taste for these studies was confirmed at the academy of 
Stuttgard, where be had been placed by Duke Chailes of Wur- 
temberg, on the report of 4iis brilliimrt talents. While lie studied 
every branch taught in this celebrated institution, philosophy, 
mathematics, law, &c; he attended more particularly to the course 
.pf natural history,. and occupied himself during hia walks in 
forming an herbarium and a collection of insects.' His inter- 
course with his fellow-pupils, particularly with M. Kielmeyer, 
the father of natural philosophy, contributed largely to his ra- 
pid progress in every dqf>artment of natural history.^ 

* It is a circamstance worthy of remark, -that M. Cuvier (in some re- 
spects the disciple of Kielmeyer, for being younger, he greedily treasured up 
his conversations, and learnt from him the art of dissection,) may be consi- 
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When be arrived in Normandy in 1788, the facilities which 
his vicinity to the sea afforded him, gave rise to the desire <^ 
studying its productions. He first Examined the animals bf the 
class Vermes of Linnaeus, but finding difficulty in determining 
the species and eveti the genera, as then established, he inquired 
whether their internal structure might not supply more predse 
characters ; and the necessity of clasdfying the facts which he 
ascertained, soon made him sensible that it was impossible to 
assign any common character to these animals, and that a de- 
sideratum in zoology therefore remained to be supplied. 

Linnaeus and Buffon had made science popular ; the one by 
rendering it of easy attainment, the other by giving it a philo- 
sophical character, and itivesting it with all the fascinations of 
eloquence ; but this very popularity having been the means of 
enriching it to a great extent, a method of dassificatioh became 
indispensable ; and as the systems founded 6a a angle organ 
could not lead to an arrangement of animals according to their 
affinities, M. Cuvier conceived it necessary to apply to zoology 
principles analogous .t6 those of the natural method, recently 
employed with so much success in botany, and which consist in 
<^ distributing the facts of which a science is composed in propor- 
tions, so graduated and arranged in their generalities, that when 
taken together they will express the real relations of bebgs *.^ 

^red as representing, among naturalists, the Peripatetic school, in its method 
of observing fiicts, comparing them, and thence deducing general principles \ 
whilst Elielmejer is the founder of a metaphysical schobl, closely resembBzig 
the academic, inasmuch as it admits the independent existence of general 
ideas. In him, then, we find another Aristptle, disciple of another Plato, ea^ 
pursuing a tract as distinct as that of the Greek philosophers. * 

* Cuvier, Rapport hutorique iur les Progria des Sciences NatwfiUeSy Paris, 
1810, p. 304. Such was not the method in the Linnean system, which 
was defective especially as it regarded the lower animals. Vertebral ani- 
mals divide themselves so naturally into classes, that an instinctive fe^ 
In^ has led all zoologists since the time of Aristotle, to recognise those 
which prevail even at present ; but resting only on this feeling, which rea- 
0onfl not, and therefore never inquires after the £}un^tion of its appre!- 
hensions, this natural division of the classes had never been carried fiirth^i 
the subdivisions into orders and families required observations and reflection^ 
which had not generally been made. A better distribution of the mammi- 
ferse, thou^ still incomplete, had been proposed by Storr ; but the other 
vertebral animals required a reformer to arrange Uien^ as much as the inver- 
tebraL Their forms being much more varied, analogy, neither by reflection. 
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As the animals of the class Vermes, which Linneeus had ar- 
ranged in such a singular manner, were most accessible to him 
in his present situation, it was on these that he resolved to make 
the first trial ; but before publishing any thing on the subject, he 
wished to consult the most renowned scientific men of the time, 
and opened a correspondence with some of them through a 
member of the old Academy whom he met at Valmont, at whose 
desire he had been induced to deliver a course of lectures on 
botany to some amateurs in Natural Histoi^. MM. Miliin, 
Lacepede, and Geoflroy Saint^Hilaire invited him to Paris. He 
went thither in 1796 ; and the lectures which he delivered to the 
Philomathic and Natural History Societies, various memoirs on 
the anatomy of the mollusca, insects, and zoophytes, together 
with a sketch of the advantages and best method of forming a 
system in natural history, placed him in the first rank of na- 
turalists, and caused him to be nominated a member of the So- 
ciety of Arts, professor to the central school of the Pantheon, 
and soon afterwards member of the Institute, and assistant to 
the professor of comparative anatomy in the museum of natural 
history. 

Placed in the centre of this vast establishment, and having 
the objects which it contained at his disposal, his genius was dis- 
played in a manner proportionate to his means of investigation. 

Still pursuing the anatomy of the mollusca, he published the 
result of his labours in a series of monographs, which will ever 
form a model of clear and precise description, learning and lite^ 
rary criticism, while they shew his singular skill in the art of 
drawing and making anatomical preparations.* He extended 
his researches to other invertebrate animals, and, in 1796, made 
known to the world his beautiful discovery of the circuktion 
and red colour of the blood in leeches and other annelides. In 
1797, he read bis celebrated memoir on the nutrition of insects^ 

nor by instinct, could conduct to their arrangement ; and that which Ldnnjeus 
adopted, corresponded less with nature than that which wss before proposed 
bj Aristotle. 

* M. Cuvier, from memory, sketched all natural objects with the greatest 
rapidity, depicting their general characters, and the relative proportions of their 
parts, with an accuracy that excited the admiration of all his auditors, as upon 
a black board he made a figure to appear rather as if it were by magic, than 
by tracing it with chalk. 



Digitized by 



Google 



846 Cuvier oi o NattO-aiUt. 

in which he aitibliAed, in the noat logical manner, the mode of 
reqpirauon by tracheae, and of absorption by imbibition — pecu- 
liarities oocaaioDed by their want of circulation. This memoir 
subsequently led to the separation of insects from other articu- 
lated aqknals. 

In the course of these labours he was gradually bringing to- 
gether a numerous collection of materials, which enabled him to 
place comparative anatomy on a secure foundation — ^to effect the 
discovery of an ancient zoology — and introduce a complete re- 
formation into the whole system of animated nature. This re^ 
formation was begun in his elementary table, or synopsis of lec- 
tures in the central school of the Pantheon*— carried still farther 
in the tables printed at the end of the first volume of his lec- 
tures on comparative anatomy, — ^brought nearer to perfection in 
181 S, in a memoir inserted in the Annals of the Museum of 
Natural History*)-, and completed, as far as he had it in bis 
power, in two editions of his Animal Kingdom X, 

According to the principles oS these works, now generally 
diffused and established through the influence of his writings 
and oral discourses, the natural history of an animal is the know- 
ledge of all its relations and properties, and its organization 
must determine its place in a methodical arrangement : anatomy 
and physiology, therefore, must form the basis of zoology, and 
the most general and constant facts in organization must deter- 
mine the gr^t divisi<Nis, while those of a less general and more 
variable kind will serve for secondary divisions.. He thus es- 
tabUsbed a siAordination of character and sections, which alone 
can be the principle of a natural method, that is, of arranging 
animals in sudh a manner that the place which each of them oc- 
cupies affords a general idea of its organization, and the attri^ 
butes which connect it with others.§ This method he regarded 
as science itsdf reduced to its most simple expression. 

• One vol. in 8vo. Paris. f 19th VoL 

t Four vols, in 8va, Paris, 1817- Second Edition, 6 vols, in 8vo., Paris, 
1829. Entomology, like all thie other branches of natural history, having 
within a few years received large augmentations, it was not possible that a 
single individual could thoroughly investigate the whole series of animals. 
For the publication of this woik, M. Cuvier united with M. Latreille^ who 
undertook the Crustacea and Insects. 

§ No system that is founded upon the observation of a suigle organ, how- 
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Exammiog in this manner tlie mddifications which the animal 
kingdom presents in the organs of circulation, respiration, and 
sensation, instead of the six classes of Linnaeus, viz. quadrupeds, 
birds, reptiles, fishes, insects, and worms, M. Cuvier establi^ed 
four great types — ^vertebrate, molluscous, articulated, and radi* 
ated animals, which he named embrancJiemenSf and which he 
divided into classes nearly equal in value to those which had 
been established among vertebrate animals. 

Many of the inferior classes were thus raised to a place of 
considerable importance ; but, from tht tiB^e of Linnaeus, it had 
been understood that neither size nor utility' ought to have any 
influence in scientific distributions ; and the soundness of the 
reasons on which M. Cuviar acted hasr caused his views to be 
generally adopted, scarcely a voice being heard in favour of the 
old modes of clas^catioi^ So limited^ moreover, is our know- 
ledge of the designs of the Author of nature, that animals whi^ 
appear of little importance in rdation to Ourselves, are perhaps 
as necessary to the general plan of the Creator as those which 
we place at the top of the scale o£ beings. 

To examine the divi^n of the orders, families, genera, and 
all the subordinate details, would lead Us to exceed the limits 
to which we are confined. Let it suffice to say, that the prin- 
ciples on which these divisions are founded^ will necessarily re- 
main unaffected by the changes which new observations will 
render necessary,*^that the basis of every zo(dogical classification 
are henceforth fixed, — and that their ioUdity will prove to fu«. 
ture naturalists better than any eologium, the .lofty genius of 
the author of the Animal Kingdom^ 

This work will doubtless undergo the fate of all other sciai*- 
tific productions. The spirit in which it is conceived will alone 
continue unchanged. There is no naturalist of the present day 

ever important it may be, can lead; like this other, to die formation of families 
based upon their real nature, because there is none of them that doefi not in- 
terfere with the natural relaticms. Besides, as it is the natural habit of 
our minds that, in the course of time, the system comes to be considered as an 
essential part of the science, this essential part is so reduced, when it derives 
its characters from the modifications of an individual organ, that the works 
which it originates are umiaUj of little value ; whilst the natural method 
founded on the analysis of all the oifpans, neglects none of. them, and produces 
valuable works only in which every theory may find the elements on which 
it rests. 



Digitized by 



Google 



848 Cuyier as a NaturaiisL 

who does not possess mOTe knowledge than Aristotle, — no pupil 
of the Polytechnic School less knowing than Newton, — and per- 
haps the vast science of Cuvier will one day be surpassed by 
that of every student; but Aristotle, Newton, and Cuvier, will 
not, on that account, be less honoured in every age. . 

These works on classification gradually became more perfect,^ 
as new facts in anatomy came to his knowledge, and suggested 
to him new ideas ; and his incessant activity speedily enabled 
him to lay them Wore the public Scarcely four years had 
elapsed since his nomination to the museum, when he commenced 
the publication of his immortal Lectures on Comparative Ana- 
tomy, — a measure become absolutely necessary for the direction 
of the numerous pupils which the rising reputation of the pro- 
fessor attracted to his course. 

In the first general work written on this subject,* which forms 
an indispensable guide to all who study this extensive science, 
M. Cuvier, instead of considering the anatomy of each animal 
separately, examines in succession each organ in the whole series 
' of animals, taking accurate notice- of the various modifications 
and changes which they undergo, in order to deduce from them 
the general theory of their functions. 

A circumstance which ought not to be separated from the - 
menUon of this work, and what constitutes one of his fairest 
titles to honour, is the formation of a cabinet of anatomy. Of 
all that he taught in his lectures, he wished to supply demon- 
strative proofs. For this purpose he collected the preparations 
of Daubenton, and those belonging to the old academy of 
sciences which he found much mutilated and in disorder. These 
he rapidly augmented by his own incessant labour, and by giv- 
ing a proper direction lo the exertions of his assistants, till he 
succeeded in establishing this collection, which still remains the 
richest in Europe, in spite of the eff<N*ts which some other nations 
have made to equal it. In it not only were his own pupils 
formed, but rivals from other countries came to derive informa^ 
tion from the matchless preparations, many of which were made 
by his own hands. 

It would be equally impossible to indicate here the portions 
of the work on anatomy which belong exclusively to M. Cuvier.* 
• Published in 6 vols. 8vo, 1800-5. 
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He has no doubt availed himself of every author who has treat- 
ed of animal anatomy ; he has profited by the works of Swam- 
merdam, Collins, Monro, Hunter, Camper, Blumenbach, Dau- 
benton, Vicq-d'Azyr, and many others; but a mukitude of 
new and important facts are due to himself, and what is pecu- 
liarly his own, is the elevated manner of considering the subject, 
the vigorous precision with which he traces one organ through 
the whole series of animals, the patience he displays in marking 
their differences and the effects which they ought to produce, 
his logical accuracy in deducing only such consequences as flpw 
directly from the facts, without giving way to the seductions of 
a system; and finally, that perspicacity and condensation, of which 
be has given a striking proof by comprehending in a single lec- 
ture on animal economy, the substance of many volumes written 
on the subject 

The principal physiological ideas which this, as well as the 
other works of M. Cuvier, contains, are that life is a tourhiUon 
of a certain matter under a determinate form ; that the princi- 
pal agent of it is an imponderable fluid, the nervous fluid ; that 
the sensation and reproduction of living beings are subjects in- 
jcomprehensible to us ; and that instinct is an internal sensation, 
a sort of somnambulism which determines certain animals to exe- 
cute, in a state of ignorance, actions often very complicated, 
without having been taught by others or by experience.* 

If the anatomy of the moUuscae led M. Cuvier to reform 
zoological systems, the anatomy of the vertebrate animals occa- 
sioned the discovery of an order of facts, even more fruitful in 
brilliant results for natural philosophy and the theory of the 
earth. 

Considering that an organized being forms a complete system, 
destined by nature for a certain purpose, and of which all the 
parts are intimately connected with each other, he conceived that 

• M. Cuvier, considering that all organized beings are produced bv genera- 
' tion, and not seeing in nature anj power capable of producing organization, 
believed in the pre-existence of germs; not in the pre-existence of a being 
fullj formed, because it is very evident that it is only by successive develop- 
ments that an animal acqidres its form : but if it may be so expressed, in the 
pre-existence of the radicle ^f a being, a radicle which exists before the com. 
mencement of the series of evolutions, and which certainly mounts up, accord- 
ing to the interesting observations of Bonnet, to at least many generations. 
VOL. XIV. NO. XXXII. APBIL 1834. A a 
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there existed so necessary a corelation of form between tbese 
parts, that none of them could be modified without influencing 
all the others, and that each modification was in itsdf sufficient 
to make known all the rest ; he thence concluded, that every 
bone of the skeleton of an animal bears the character of the 
class, cmler, genus, and even of the species. Applying this doc- 
trine to determine the bones scattered among the di£Ferent strata 
of the earth, he discovered what had escaped the observation 
of Camper and Daubenton, who likewise apfdied comparative 
anatomy to the determination of fossil bones, that these remains 
of animals belong to extinct races, difierent from those which 
now exist * 

This discovCTy, in the sequel of his researches, -f- led to the 
knowledge of another fact not less unexpected, that the differ- 
ences between fossil and living animals, increased in proponioa 
to the age of the deposit which contains them, in such a manner 
that the exposition of these difierences becomes a kind of chro- 
nolc^cal table of the deposits* 

Let us take a rapid survey of the most general consequences 
wbkh flow from these new facts* 

As the primitive rocks, on which all the others repose, con- 
tmn no remains of living beings, we thence infer that the latta: 
did not always exist on our planet. Whether the too high tem- 
perature prevented it, or the materials necessary to organic exist- 
ence were not prepared, there was a time when physic^ forces 
acted alone on the rocks and on the seas, where the wonders of 
organization w^'e developed at a later period. 

All organized beings have not been created together ; vege- 
tables seem to have preceded animals ; the molluscse and fishes 

• The number of the species of the fossil Vertebral Animals recognised by 
• M. Cuvier, amount to 168, and form about 50 genera, of which 16 at least are 
new. Many new genera have since been discovered ; and when we reflect 
how few localities have been examined with care, we are led to beUeve that 
the lost species are perhaps more numerous than the living ones. The ex- 
tensive labours now making on fishes, on shells, on the madrepores, and on 
fossil plants, yield truths of the same kind with those of Cuvier on the nupa- 
mifera and reptiles. 

f Published in separate Memoirs in the Annals of the Museum, from their 
commencement to the year 181 1, and collected in 4 vols. 4to. in 1812, and in 
5 vols, in 1821. 
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must have appeared before reptiles^ and the latter before mam- 
miferous animals. 

The species which anciently inhabited the earth have been 
destroyed and replaced by others, and the present race is per- 
haps the fourth. 

Geology thus has a guide through the obscure labyrinths 
which it is obliged to trace, and a new means of determining 
the nature of deposits, which often cannot be attained by che- 
mical analysis, and by the order of superposition. 

Besides the general facts which naturally arose from these 
discoveries, and which M. Cuvier has discussed in the prelimi- 
nary discourse to his work, with that power and logical acumen 
which were peculiar to him, science speedily obtained positive 
results of the greatest importance ; for, scarcely had this geolo- 
gical guide been detected, than it led its discoverer to perceive 
that the stratified deposits.of the crust of .the globe were divi- 
sible into two classes, one formed in fresh water, and the other 
in the water of the sea. This distinction, which could only be 
made by means of zoology, has demonistrated a fact not less 
curious, that many parts of the surface of our earth have been 
covered alternately by the sea and by fresh waters. 

All that we have said of the cabinet of anatomy, we might 
here r^>eat regarding the immense collection of fossil bones 
which he collected, and generously deposited in the museum. 
He did even more than collect and describe them ; with the in- 
tention of affording even to the most incredulous an opportuni- 
ty to feel and believe, he caused models of the principal pieces 
to be sent to di£^rent cabinets throughout Europe. This plan 
bdng promptly imitated, has already produced a kind of com- 
mercid exchange, extremely beneficial to science, and which, 
there can be little doubt, will dmly continue to extend. 

An important problem now presented itself for solution. 
Since remmns of our present animals are nowhere to be found, 
has man been recently placed on the earth, or rather was he con- 
temporaneous with the destroyed mammifera, and did he escape 
destruction by his numbers and superior intelligence P Accord* 
ing to M. Cuvier, geok)gy proclaims that man is new, at least 
on our present continents. He declares that in no regular de- 
posits are human bones to be met with— ail those formerly re- 

Aa2 



Digitized by 



Google 



85S Cuvkr a$ a NaiuraRst. 

garded as such, have been ascertained to bdong to animals ; 
those now found come from the fissures of rocks, and the schI of 
caverns, dug by the hand of man. But these negative proofs 
did not satisfy his mind; persuaded that there ought to be 
others of a positive kind, he sought to supply them from his- 
tory. By submitting to a rigorous criddsm the pretended do- 
C4iments which refer human societies to a very remote period, he 
demonstrates, or at least seems to us to demonstrate, that posi- 
tive historical traditions do not go further back than five or six 
thousand years, a date which various geological phenomena 
equally concur in assigning to the last revolution ; and, that if 
man existed at that revolution, it was not upon the present soil, 
but upon a soil carried off by a catastrophy which has spared 
only a few individuals of the different races now scattered over 
the surface of the globe. 

Some recent works, which have acquired a just celebrity, and 
which the premature death of their author has terminated in such 
a deplorable manner, seem to prove a contrary doctrine. But 
notwithstanding the authority o! M. Champollion'*s name, we 
may be permitted to question the accuracy of his opinions, as 
long as they remain without irrefragable proof, since M. Cuvi^, 
with his vast erudition, and almost instinctive perception of truth, 
was of opinion that the reasons for assigning a more remote origin 
to society, did not rest on a secure foundation. 

The book containing these profound researches, immediately 
acquired, like his Comparative Anatomy, Animal Kingdom, 
and Anatomy of the MoUuscse, a classical reputation, and will 
no doubt support that character, as long as man seeks for enjoy- 
ment in the study of nature. It will always form a model of 
criticism and rigorous analysis, a perfect example of the talent 
which consists in saying in a few words all that it is of import- 
ance to know ; together with a power of condensation, which can 
be possessed only by one having the most extensive knowledge 
of things, and which M. Cuvier always displayed in the highest 
degree^ In these works there is neither redundancy nor digres- 
^on, and there is likewise no dryness or omission. We have 
seen young naturalists reading with pleasure the anatomy of the 
moUuscse, or the osteological descriptions in his researches on 
fossil animals ; and we have witnessed students consulting what 
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he says on human anatomy, in order to procure more lucid ex- 
planations than those contained in the text-books of the schools. 
In short, throughout his whole writings are to be found these tests 
of true genius, profundity, perspicacity, and precision. His first 
lecture on Comparative Anatomy contains all that is known on 
organization and physidogy ; his Introduction to the Anknal 
EingdoDGt presents a most distinct analysis of his zoological dis- 
tributions, together with all that can be said on systems; finally, 
the preliminary discourse to the fossil bones gives an admirable 
exposition of the principles of the harmony of forms, and all the 
theories on the formation and revolutions of the globe. He 
gives, at the same titoe, a view of the historical documents which 
€U'e thought to authorise the opinion of the high antiquity of 
different people. 

Hitherto we have been so occupied by the examination of M. 
Cuviei'^s works, that we have neglected to speak of the position 
in society to which their celebrity raised him : it affords an ex- 
ample to youth, inciting them to labour, and not to allow them- 
selves to be overcome by discouragement. He was raised to the 
professorship in the Museum of Natural History, and became 
successively professor to the College of France, member of the 
Legion of Honour, member of the Institute, one of its first an- 
nual secretaries, and perpetual secretary ; inspector of studies, 
counsellor of the Imperial University, master of requests, coun- 
selbr of state, grand officer of the Legion of Honour, one of the 
forty of the French Academy, honorary member of the Aca- 
demy of Inscriptions, member of all the learned societies of the 
world, and finally, a peer of France. 

A lengthened list of his occupations might produce the belief 
that ambition, as if to furnish a new proof that genius is not ex- 
empted from human weaknesses, held this master of science in 
subjection to her yoke. To such as are disposed to entertain 
this opinion, we may mention, that he many times refused the 
appointment of Superintendent of the Jardin du Roi, rendered 
so celebrated by Buffon, and that, a short time before the death 
of M. de Richelieu, he refused the portefeuille of the minister 
of the interior. So far was he from soliciting places and 
honours, that some of them were conferred on him in his ab- 
sence. He was at Marseilles when he was elected perpetual 
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secretary of the Institute ; at Rome, when nominated master of 
requests ; at London, when the French Academy admitted him 
among their number ; in Holland, when he received a donation 
from the Emperor ; and it was by the spontaneous wish of Louis 
XVIII. that he was created a Baron. If he accepted this un- 
sought for title of honour, it was no doubt from the feeling that 
it would have evinced more vanity to refuse it ; for, it must 
be admitted, that more pride than humility or philosophy is 
shown by those who reject distinctions, which the wise «;cept 
without considering themselves more elevated, and which the 
proud refuse to increase their consequence. 

This modest instructor was not only invested with all scien^ 
fie and literary ii'onours, but was often intrusted, in the exer- 
cise of his important functions, with missions of the most delicate 
nature. As inspector of studies, he was commissioned to or- 
ganize the Lyceums of Bordeaux, Marseilles, and Nice ; as 
counsellor of the University, he was at the head of the com* 
missions sent into Italy, Holland, and Lower Germany, to con- 
nect with the Imperial University the establishments of public 
instruction beyond the Alps and to the north of the Rhine. At 
a later period he directed the commission of public instruction; 
and during many years presided over the faculties and the 
primary protestant schools. Finally, as counsellor of state, he 
presided in the committee of the interior, and directed the forms 
of worship which were not catholic 

These journeys, besides producing, several writings, which 
shall afterwards be noticed, contributed to complete his work 
on fossil bones, for he every whe^e hastened to visit the collec- 
tions, and to cause drawings to be made of every thing that at- 
tracted his attention. It was in this way that he detected a 
great number of the bones of hippopotami in the cabinets of 
Tuscany, and that at Leyden he cbuld verify his conjectiires 
respecting the great aquatic salamander of CEningen. These 
journeys likewise proved beneficial to M. Cuvier'*s health, by 
diverting his mind from the labours which have Wen mentioned, 
as well as others of which it remains for us to give scmie account 

As perpetual secretary, he had to pronounce an eloge on the 
deceased members, and to give an annual account of the labours 
of the Academy ; and, in 1808, he had, in addition, to present to 
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the Emperor a picture of the progress of science from 1789. 
This was to meet a vast idea of Napoleon^ who wished to ap- 
preciate a]i that bad tended to produce the great impulse given 
to men'*s minds at this period ; and it may be affirmed that the 
manner in which the task was executed equalled the elevated 
views which gave rise to it. The connexion of the facts, exact- 
ness in analyzing the works of others, and extreme perspicuity 
displayed in this sketch, as well as the discrimination with which 
he assigns to each, his due, concur to place his work among the 
6rst on the history of scieiH^ ; and we may believe that he who 
suggested it congratulated himself on its execution. 
. The qualities just mentioned were conspicuous in his analysis 
of the works of the Academy of Sciences, and in his numerous 
reports or Memoirs presented to this Academy ; but especially 
in his Elqges^ where he succeeded, even better than Fontenelle, 
in adapting science to the general taste of mankind, and in de«- 
lighting his reader with simple pictures of the Ufe of men, 
almost all of whom were obligee^, like himself, to overcome in 
their youth the difficulties which fortune had thrown in their 
way, and by reflections marked by a wholesome philosophy, 
which he was in the habit of drawing from the subject 

All these merits, viz. a discriminating analysis, precision, and 
perspicuity, wholesome and elevated conceptions, which had 
their source in a profound knowledge of things, he shewed very 
conspicuously in a work which ynhappily exists only in the re- 
collection of his hearers ; we allude to the history of the natu- 
ral sciences which formed for some years the subject of his lec- 
tures in the College of France, and of which we can here indi- 
cate only the fundamental idea, that, as society could not be de- 
veloped but by means of the discovery of the properties of natu- 
ral bodies, each of these discoveries corresponds to a new degree 
of civilization, and that the history of this civilization, and con- 
sequently of every thing relating to the human race, is intimate- 
ly connected with the history of the natural sciences. To take 
a comprehensive view of his subject, required a deep knowledge 
of history and philosophy ; he had to peruse every work on 
these subjects that he might ascertain the origin of discoveries, 
a task of immense labour, and requiring a great degree of pene- 
tration, for many authors give only the germ of their ideas, and 
leave the facts almost as obscure as they are in nature. 
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The eminently philoflc^ic mind of M. Cuvier is shewn id 
all its extent, when be gives, in a series of lectures, an aoalyas 
of the systems of ancient philosophers, and of the theories of 
modem philosophers. Admitting with the peripatetic sdiool, 
and those of Bacon and Newton, that observation and experience 
are the only guides in the study of the sciences, be eag^y con- 
futes the efforts which the metaphysical schools have made to 
connect natural phenomena with rational prindples. He op- 
poses himself with energy to the systems i priori^ which, as he 
himself said of them, derive so few of their principles from 
things, and shew so well that they have been devised to explain 
the personal knowledge of their authors, and that facts insuffi- 
ciently supported after the invention of a system, occupy as 
jprominent a part in that system as those which are certain. 

But there is another school, which, relying on facts, supposes 
itself sufficiently numerous to be rallied under a nngle princi- 
ple, which it conceives itself to have discovered. This principle 
M. Cuvier has in like manner combated with all his power; 
but the question having been greatly distorted, we conceive it 
necessary to point out the error. For th'is purpose, we must 
give a sketch of the philosophical ideas which are to be gather- 
ed from ail M. Cuvier^s works. 

As each organ performs a part in the economy of an organ- 
ized being, and serves more or less in developing the phenome- 
na which this being presents, he was of opinion that each being 
in like manner has a certain part assigned it in the economy of 
nature ; that each was created for a definite purpose, and that it 
received from the Creator all the means and instruments neces- 
sary for fulfilling the end of its creation. He perceived in the 
structure of organs so well calculated to appropriate to the uses 
of individuals such of the physical properties of bodies as are 
necessary to their existence, — ^in this great assemblage of beings 
forming a chmn of existences, which is perhaps as endless as 
space and time, — the design of a supreme intelligence, which it 
carries into effect by disposing all possible combinations of or- 
gans on different plans. 

The partisans of the school of which we speak, without re- 
garding the intention which appeared to M . Cuvier the most 
important consideration of all, since it is by it that we can ap. 
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preciate the wisdom and infinite knowledge of the author of 
nature, saw in organized beings a unity of composition, in vir- 
tue of which they could only be modifications of a particular 
plan ; or rather, for they do not agree on this point, a blending 
of a certain number of simple beings, to form others of a more 
complex and perfect kind. 

This theory has been compared, inaccurately as we conceive, 
with the laws of Kepler and Newton, with the laws of mechanics 
ttid general physics which extend to all space, and which regulate 
not only our planetary system, biit every body throughout the 
universe. If a comparison must be established between these 
laws and those which govern living bodies, it can be done with 
those only which are physiological. These are, in truth, gene- 
ral, and each may be applied to all the beings provided with 
organs in which it can be exercised. Beyond doubt, nutrition 
ia performed in all animals by the same powers, and so with re- 
production. In all animals with a nervous centre, nervous phe- 
nomena are produced in the same manner. So the laws which 
govern the functions, and which probably also regulate the ani- 
mal kingdom, are general, and as immutable as the laws of 
physics, from which indeed they do not perhaps difier. In this 
sense there is undoubtedly a unity, and we are not aware that 
any one disputes it ; but the question which is now before us is 
a question of the forms, or intention, which is of another cha- 
racter, but which also finds applications when referred to the 
planetary system, and the organic world. The laws of Kepler 
and Newton do not interfere with the fact, that the form of Sa- 
turn is different from that of other planets, and that certain of 
them have many satellites, whilst others have none, so that even 
for these dead bodies, there is not a unity of composition, a 
unity of plan. No-more do the physiological laws of organized 
bmngs hinder their forms from varying according to their differ- 
ent destinies. But it is the form, and the organs, which reveal 
the destiny. The form then, has changed, the organs have been 
simplified, or complicated, when the end is different, when the 
intention requires it. The eagle and the serpent could not have 
the same form, and could not be provided with the same organs, 
and yet their physiological functions are performed by the same 
means, — they are the same. Moss and the oak vegetate by the 
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same powers ; thar form alone difibrs. It is then of the form 
of organized beings, and not of their general functions, not dT the 
general laws by which they grow, are nourished, propagated, 
feel, and, when animated, desire, that we here ^peak ; but c^ 
the form, which, we repeat, in accordance with the end, with the 
part each being has to fulfil, cannot be every where the same, be- 
cause this end and these functions vary. Moreover, to vary the 
form of bdngs, to arrive at die conditions of their existence. Na- 
ture has not only modified the organs with which she has ei^ 
dowed them, but she has given more to some^ and granted fewer 
to others; she has displayed all the oxnbinations of organs, 
which do not present physiological incompatibilities, all the com- 
binations which are not contradictory ; as, to vary the mode of 
action of physical forces, she has confierred many satellites on 
some planets, or provided Saturn with a ring. We may observe . 
here, in passing, that if we remark so many varieties on the 
eleven planets of our system, what would it be could we carry 
our observations so far into the limits of space, as to discam 
those of all the other solar systems ? Perhaps we might there 
find differences almost as> tesnwcksiljiej.^ASjmmg animated be- 
ings. We now know that these suns themselves, are not al- 
ways single ; that some of them are double, others triple, and 
consequently, there is not unity even there, where, widiout the 
telescope, the most daring imagination would not have supposed 
the contrary. Who can calculate the efiect which two or three 
suns revolving round each other must produce on the fdanetary 
systems which belong to them ? and yet, all these bodies, how- 
ever varied they may be, obey the laws of Kepler and Newton, 
as all organized beings, however different may be their forms 
and functions, are obedient to physiological laws. We even be- 
lieve, that it would not be too much to imagine, that these jixj- 
siological laws extend beyond our planet : but it would be too 
much to suppose that the forms themsdves which exist upon 
our globe, have representatives upon all the others. 

Those who think that dll the laws of nature are ssimple, are 
led to believe in the unity of composition, because they see 
simplicity in this law. It would not, however, be difficult to 
demonstrate, that it would be more simple to haT« mapy plans, 
than to torture any single one, as it would be necessary to do. 
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to arrive at a general form from all the different ramifications. 
Without entering upon this discussion, we will say, that this 
idea of the idmplicity of the laws of nature, which is so popular, 
without doubt arises from this, that all laws discovered by cal- 
culation, referring only to simple phenomena, are themselves 
simple ; but that only proves that our methods are not yet suf- 
ficiently perfect to calculate phenomena that are complicated, 
and problems with many terms, and many that are unknown. 
Without doubt, the wisdom which the great Author' of nature 
has shewn in all his works, does not allow us to doubt that He 
reaches his ends by the simplest possible of means : But these 
ways, simple to Him, may be so complicated to us, that they 
may reach far beyond the limits of our powers. 

We shall conclude by remarking, that to prove the identity 
of the plan for all animals, the naturalists of whom we are speak- 
ing, are forced, in thought, to transpose the organs that annoy 
them, and to add or to subtract from the materials which com- 
pose them. A<XK)rding to this mode (^ proceedmg, there can 
be no doubt that all animals may be brought to one solitary 
type : but it is precisely these transpositions, these -additions and 
subtractions, to which they are obliged to have recourse, which 
prove that*they are wrotig ; for these mental operations, which 
are made with so many i^, produce no real diange in the being 
who is the subject of them ; it does not the less exist with all 
the realities which constitute it a distinct being. * Finally, when, 
after all these abstractions, the testimony of thmr senses still 
forces them to recognise the existence of discrepances^ they have 
still a subterfuge ;— they tell us, that these atnimals elhibit ano- 
malies ! Doubtiess they do ; but only with the laws of their 
own framing ; and these anomalies are the best proofs of the 
inaccuracy ol these laws. If the animal be regarded as nature 
presents it, and not sudi as it ought to be according to these 
rules, there will be no anomalies. These pretmided anomalies 
evidently demonstrate that ideas very different from those of the 
theorist, have presided at the formation of organized beings, and 
that his are not the laws in vittueof which they exist. And 
that naturalist who recognises- many general plans* upon wbidi 
all these living creatures may be arranged, is assuredly acting 
more philosophically than those who admit but one, and who 
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are obliged, even after many abstractions, to allow that many 
of them present anomalies in one or many of their parts. 
From this statement of the question, we cannot see bow it 
could be inferred from M. Cuvier^s opposition to this system, 
that he was an enemy to the progress of science, and wished to 
repress the genius of those who sought to advance its interests. 
He was too much impressed with the maxim of Linnseus, that 
no human efforts can shake the truth, to attempt to oppose the 
propagation of a discovery. 

The different doctrines which naturalists entertain, have, with- 
in these few yean, been characterised by denominations taken 
from the prevailing political theories. It has been said, that in 
science there exists a motvemetU and a conservaHve party ; and 
Cuvier has been placed as a leader of the followers of the latter, 
because he would not admit as true some of the would-be phi- 
losophical systems of the day. We regard this as an extraor- 
dinary mistake. No one more than he was an advocate for the 
progress of the sciences, because to them he attributed the de- 
velopment of civilization, and from them, since their more rapid 
progress, he has dated a new era of our race, as may be easily 
learnt from the perusal of his remarks on science, embodied in 
his Eloges. No one more anxiously desired to see the natural 
sciences suppcnted upon general principles similar to those on 
which the physical sciences are built. He who, in 1808, said 
to Napoleon, that ^^ general irtiihs i:ofisHtuted the noble in- 
herUance of our race ;*" — ^he who, in the introduction of his 
work cm fossil bones, remarked, " Why may not natural history 
one day have Us Newton T^ could not be the enemy of theory. 
But no one also was more capable than he to bring a matured 
judgment to bear upon those that have appeared, since no one 
like him had always present to his mind all the knowledge con- 
cerning organization that has been cdlected. <^ I have searched 
for them, I have myself found them,^ said he, speaking of uni- 
versal theories, shortly before his death, <* but I have not pub- 
lished them, because I have recognised that they were false, as 
I believe all have been that have yet been proposed. I say 
more, I say that in the actual state of sdence, it is impossible to 
discover one, and therefore it is that I observe, and that I com- 
mend observation, because it alone can lead to the discovery of 
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a fact which will lead its discoverer to a true general theory.^ 
This fact,^ added he, ^^ is perhaps of small importance in itself, 
but relative to the theory, it will become the principal fact, the 
key-stone of the arch. It is necessary then to seek for it ; it is 
necessary to make science advance, but care must be taken that 
it does not advance the wrong way, as it has occasionally done, 
and as some perhaps are making it do at the present time : it is 
necessary to work, not with the design of supporting a theory, 
because then the pre-occupied mind only perceives that which 
favours it, but with the design of discovering the truth, because 
from the truth these theories will flow, and true philosophical 
principles, the truth in fact comprehending all philosophy. 

We repel, then, with indignation, the reproach which some 
presumed to cast on him* of being a mere collector of facts,— of 
rough materials whidi be could not use. Is a man to be regarded 
as the enemy c^ all theory, when he asserts of any given one, 
that it is false, and not in accordance with the facts ? Is he to 
be regarded for ever unwilling ta build, when he holds that the 
present materials are insufficient, that they cannot be held to- 
gether without cement ; that renewed efforts must be made, that 
^ach for a time must labour diligently at his post, and then a 
system will be reared. 

Why may not he who had such a vast acquidntance with facts, 
if he could discover no general^ principle to explain them, why 
may he not confess this without being accused of stupidity ? Are 
we to take offence at him, because the authors of the systems 
which he overturned, could not support them with satisfactory 
proofs ; if, misled by their imaginations, they have followed 
amusing specvdations rather than nature, or if their false logic has 
led them into erroneous conclusions ? Are we to be offended at 
him, if all the systems of three thousand years have been over- 
turned, and the observations alone have maintained their value? 
And may not this fact (for fact it is) be announced, but that he 
that announces it must be regarded as a man who is groping 
in the dark ? 

It is also not a little singular that such statements are made 
of a man who has been able to frame, with so. much beauty, the 
only laws hitherto furnished by comparative anatomy, the laws 
of co-existence in <H*ganized beings, the laws of harmony be- 
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tween all the parU of a beings in virtoe of which it can exer- 
cise the functioni it has to fulfil in creation, and who has known 
how to apply it with so much success to living zoology for the 
classification of aoinials, and to the zoology of the dead ficnr their 
resuscitaitioiK It is especially in die results which may be de- 
doerd from a principle, in the fruitful developments it affords, 
that we can establish its reality ; for if it be not susceptible of 
any application, if it be sterile, then it is false. Now, we de- 
mand of every honest naturalist what application he has made, 
or can make, of all the theories, anatomical, physiological, and 
metaphysical, of our days? But it is dear that the prindple of 
the co-relation of forms af^ed to general zoobgy, has perfected 
its classification, and diat, applied to subterranean zoology, it has 
given to the globe a history, and to zoology a foundation to rest 
upon. It is in vain, however, that we shall seek for die results of 
those systems that M. Cuvier has overturned ; it is in vain we 
shall seek from them help in classifying, that we shall interrogi^e 
them in determining a fossil bone ; we are not the less obliged 
independently to know that there are diffluent forms for the 
mammifene and iat birds, different for reptiles and i(x fishes; 
that the mcdluscse and insects^and the zoophytes, have each forms 
that are peculiar to them ; in short, we are obliged to act as if 
these systems, had no .existence ; whilst with the princi^e of the 
corelation of forms, a single bone unveils to us all the animal, 
all the order, all the class. If we land on a foragn shore^ the 
debris of organized bodies strewed over its beach will indicate 
the beings which inhabit it better than most of the inhabitants 
themselvies ; and if we penetmte into the bowels of the earth, 
the nature of the spoils whida it conceals will reveal to us the 
nature of the earth better than the earth itself. And it is at 
the author of such a principle^^one so rich in results, that die 
reproach of the neglect of all principle has been thrown ! 

His hbiory of the science his. eloges,* analyses of the work« 
of the Academy y and his reports on different memoirs, attest the 
truth of this assertion ; but he knew how often theories prove 
fallacious, and. thai: well established facta continue steadfai^ and 
this he regarded as^ sufficient cause for droumspeoti<»a. He by 
no means despised theoriesK which shewed >the genius of their 
authcNTs; but he was.islow*in adopting them.^ He rqected the 

* Vide note at end of this memoir. 
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theory of the unity of composition, because it appeared to him 
contrary to facts ; he conceived that it was founded on some 
facts of analogy more or less remote, and that the points of 
agreement bad alone been regarded, and not the differences. We 
confess we have never been able to understand the r^ections 
which some naturalists have cast upon Cuvier, that he never 
saw, in animated nature, any thing but differences, and that he 
did not seek for analogies, — inasmuch as all his labours had, as 
their constant aim, the natural classification of animals. But 
what is this arrangement, but an arrangement of beings ground- 
ed upon their analogy ? It is the analogies which lead to the 
union of the species, that prove these genera may be formed ; it 
is the analogies which groups the genera into a family, the fa- 
milies into an order, &c. &c But besides these real analogies, 
living beings present differences which determine the divisions, 
and it is only for the sake of abridgment, that there may not 
be perpetual repetitions, that these analogies, once admitted, 
it is then only necessary to note the differences. His method 
appears to us most philosophical, and the only one capable of 
reaching the end proposed, viz. the knowledge of the species, 
without our being obliged to write volumes on each of them ; 
and we shall cite as an example of his mode of procedure the 
last of his zoolo^eal wcnrks, his Histoire' des Poisons* It is 
only after having studied, and analyzed, and compared all the 
species, that he has formed his genera. He takes in each genus 
one of the spedes for a modd, and he describes \i with care ; 
then to each of the following species he devotes only a few words 
to note the differences which distmguish it At>m the first, and 
from all the others ;'--4)ut it is not to be forgotten that all the 
relations, all the analogies, all the resemUanees with the model 
species, are tacitly comprehended in the position assigned to it, 
with the exception of the differences which constitute it a dis« 
tinct species. His method is the same in comparative anatomy ; 
-—he describes the organs of man, taken as a point of compari^ 
son, and then, by making an abstraction of the resemblances, he 
has only to note the differences ; but the parts which he com- 
pares are, by the fact of this comparison, conndered as analogous* 
In his fossils he fdlows the sante course. Having demonstrat- 
ed in detail the osteology of Uvtng crocodile^ he does nothing 
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more for the foMl erooodiles than to Mhibit the diflbreocefl 
which dittinguish them from the living crocodfles, and those 
whidi they prcMnt amongft themselves. 

It ia true that, with some other naturalists, M. Caviar does 
not perceive analogy of form, and of the relative position ot or- 
gans, and of connections between every animal, — and here is die 
precise subject ct the discusnon which now engages us. He 
cannot admit that the longs or the branchiae of vertebral animals, * 
for example, are in the same connections as the branchiss of the > 
moUuscse and the cmstaoea, situated with the one on the sole 
of the foot, or fixed on their feet themselves,— «Bd with others ' 
often on the back, or round the anus. He does not admit the 
analogy between the dieleton of the vertebral animals and the 
skin of the artictdata ; he cannot conceive that the UeniamDA^ 
octopus were constructed on the same plan,«^th«t there is a^ 
unity of compositioQ between the bird and the nk lm i S f — be- 
tween the whale and die ooKmufomy in spite of all the artby 
which their diflRHreacea are attempted l^ degreea to be eSat- 
oed; and we own diat we think as be does, «nd diat we do not 
believe that there is ai^ thing common betwist these b^gs Init' 
onima/ii^—- <hat is to say, the oBeoution of the general functions 
of life. 

It is this difference of connections, or of the relative podtion 
of organs, that prevents M. Cuvier from admitting the theory 
of the progress oKthe foetus through all the links of the anhnal 
scale, infierior to its own species ; once it is evident that in a com- 
plete whole, where all the parts are linked to one another, ks in 
an animal, the organs cannot change dieir place and form, so as 
to correspond one day to a zoc^hite, and another to an insect, — 
afterwards to one of the molluscse, then to a fish, a reptile, a 
bird, and finally one of the mammiferae. Add to this, that c^- 
tain of the lower animals have scmie of their organs more com- 
plicated than those of animals of a higher grade. For example, 
the stomach of the camivorae is much more simple than tiM, of 
the ruminantiae ; and hence it happens that this viseus, at first 
^mple, when it resembles that of the fish and certain reptiles, 
becomes complicated to arrive at the development which exists 
in the ruminandae, and. that it again simplifies itsdf, to assume 
the form which corresponds to the camivorae, — to quadrupeds. 
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and to m«a* A crowd: ctf phyndogical impoadbiltties could kt 
this way be cited, for there are such, as well as matbemattcal 
iinposdbilities ; and this consideration alone, viz. that the organs 
do not all fdlow the same scale of increase or decrease,*— that 
there are some that augment, whilst others diminish, or alto- 
gether disappear, appears to us to present an absolute impose- 
bility to this progress of the foetus through all the links of the 
scale,— «a theory which we beUeve to be founded only on a de- 
ception of apparent form, mther of the head or the extranities, 
when these parts are in a state of indpient development. He 
rejected it especially, from the conviction that it would be attend, 
ed, like all other false systems, with very injurious consequences. 
While he gratefully aduiowledged Uiat some discoveries are due 
to theories, whose authors, in seeking what they hoped to prove, 
encountered what they did not seek, be still regarded them as 
injurious, inasmuch as they Jftlered that natural tendency of 
the mind to make sdenoe repose cm <^[Mnions already formed, 
and diq)ense with laborious study. It was, therefore, from a 
love to sdenoe, from a devotion to the disoovary of truth, and 
not from personal motives, or the vain desire of impodng his 
opbions on others, that he opposed these doctrines; and it was 
even with the design of bringing back such minds as these to 
what he regarded the true princi{des.of sdence, that he had de- 
termined, in the last years of his life, to resume his lectures in 
the College of France. 

Considered in a progressive point of view, the theories seemed 
to him far from answering to the idea which their authors form 
oi them. He regarded them only as modifications of the an* 
dent pantheistic system, which has already inade its appearance 
in the world under many different forms. 

At the time of his death, he was labouring, not only at his 
History of the Sciences, but at a great descriptive work on na- 
tural histm-y, the History of Fidiai. His object was to shew, 
by example joined to precept, in what manner we ought to seek 
a knowledge of spcdes—that definite end of natural history, and 
how to group these species into genera, and associate genera* 
into families, and families into orders. 

The desire of knowing these animals, that he might be able 
to draw up the work whidi was to crown his labours, a work 
which was continually in his mind, and for which he had amass- 
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ed a grtal number of drnfiiigt, pardy «xeoiited bjr his own 
hftod^ and which he called faia great Conqianitive Anatony, waa 
the oirciuDstanre that dictated \m choice* ▲ decided pcedilee- 
tion, pcndtiffdi no <kiuht, by bis 'first atudies of auuine jmimals, 
attcactad hiati strongly to iahthyology, so that, among the in- 
stmaliaBs he gave to teavettcn, he nevee 4ps90t to dtaw thebr 
attention to Uies. 

W# ought io mention on this oeoasiont that the asosndeiiqr 
of bis i^aaius had given turn aueh an. vnthoaity, that la^mj 
QOiuitry, as was aeid jaf Xiaossm^ nature was iotermgatedia his 
name. £very young aatttraUst lookad upon his vaoommenda^ 
tkiiiaasofdarsanam^fting^Rom Science benel^ and calfing upon 
bis» to pnmnre ihe olgacte of hie dssiae, ihat they HBghtbeoon- 
seecatad to him, as the eiagnlar peodiiptioosiof lomgii^mintiias 
were aileiently pfesented Id. tbe^diirinities. ' la this, vray > lh« 4Si^ 
pedttiooe undartafcan by ocdar ^ Gwvemaspsfti as.weU aalSiaie 
erf* a more pdaate natus^ nsamod tftfaatgjbiean proyeotedaKpaeil- 
ly for him. UnaniaaaiBly acknowledged as the legislatoi' of 
sdeaot^ either the objects theaBaeirrasy m frnthfiul cepeeseafeations 
of theas, ware aubn^ttisd Io has enammation. Owing to ihhi, 
the coUactioas in the mnseam in genanal ate peodif^riy aog* 
mented, and the odleetion of fishes in partioular, has been 
doubled through Ills means. 

Besidha these larger works, M. Carier has published mnits- 
rous memoirs upon particular points of anatomy^^^upon tb^.b^ 
of vmrtabral anjaftahj ^tbe eggi of maaamifiBrsQ^ and as^those of 
some of the moBusca« Ha has gtren a deseriptieDof soAne^naw 
species, and baa furnished many 'articles to ^Ditibwrume ddg 
Seitttces NatmrdlUj'BxA espemlly its prpspeetasy m whieh liMM 
is a rapid exposition of Ua method of pl^bsopbbittg, in itlaiioA 
to tatUDsl history.^ 

* The Ibllowing doges by Curier are pu1>li8ked in thid Joomal. 
Edinburgh PhUosag^iioa! JoumaL 

Weraer, ToL iv. p. 1. 

BMnbmfphK^wPJkikmotpkUtilMwmal 

Sir Joaeph Banks, p. I ; Boimet Slid Saiiwiir^ p. 31^ ¥ol H. Adanson, p. I ; 
Priestley, p. 209, voL iU. Herschel, p. 1 ; Pallas, p. 213, voL iv. Dau- 
benton, p. 1 ; Cavendish, p. 209, vol v. Beauvois, p. 1 ; Haiij, p. 206, 
ToL Ti Pinel, p. 206 ; Bosc, p. 274, voL vii HaUe, p. 1 ; Corvisart, 
p. 9 ; BnniM, p. 9S9, vol. riiL Claude L. Rkhsrd, p^ tOl, rot ix. 
Duhatnel, p. 1, voL x. Davy, p. 1 ; VauqueHn, p. 90i9, voL xr. 
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SOME HEMABKS ON THB PLANT WHICH TiEtDS THB CA6CA* 

RiLLA BARK. By David Don^ Esqi Lihr. L. 8.^)^e. Qmh 
mtmicatedbythe AuOicr. 



Thus 16 i«unQ to bdinre that nmiy tpeciM of CVfltfon «£• 
fiord m bark partaking more or lets of the pmpsrtiwof 'eafic»* 
nlla, wd incUed diisopiiiiai is bonle out by wadagfin^ otbat 
gamnk amoiqr .whoas maubBrs dniilav fpalities are .^arattf 
^MHid torpRvaiL; It mm oniout fafltylipw ra a t r » ihaH^tiait'CpeMi 
mscmiUa of LHanseus posBeaqcp nose of :^ sisisible properliai 
of ^cascarilla \m\L ThaJate I^ ^(Vbri^t^ wliaso kiMiwkdge of 
ibamedieiDal'plablsof JamAioairaB ontivaUsd) appean to bam 
baeo the flnt t6 dbtewfl iae daa fkot^ aad dial the hock ia qosav 
l»>n viras derived from the GfK^ton EhdoPia, of w|kiohia fluAfid 
fcfireaeBtiBtkm :w)U fae^^feand'iii SbaneV Januuea (ycL ii. t. IMu 
C 6^ieMtadittoarra(Aty bjrliMWttftto'biB CVeMi gMeAivi. 
The •ane^opinfeB aeemsalso tokave^ been eot^rtauiidiby liof^ 
n»askifnieif, Cw in 'die first edkbnof bitiAfotorto Jlir4^ 
Cmod^iOoffWiea isitaaatiotted as <»ie of the pBod«c*s^i7/ii<ja 
Eluteria, but he afterwards, as now appears ony^im»Moifmi 
gecmadSy altered his opinuns m finrotic of a plaat wkh which be 
was entirely unacquainted, CKcept from the fignroia Cateslq^s 
Candina (y^. & t. 4ef. ' Of this planl^ vhieb be named ^3kdia 
etueaMla, be had thea seeo bo speoimen^i and injtbeoifljpiiiate 
PfanM^oai,! where it ooeors^for the first tiiBe, bekassfiutipedk 
wkbthoususiifnark of anobaeorefiqaecies^ (HCimlim Ehtt&ria 
he had « sample, from whick h? evidently drew \xp bis deao^ 
tkm, in the JmcmiMBM JcmUmie^, although he oonlonnded 
with it a Ceykmefe pbut, which iie had taken -up in the Flom 
Zeykmiea from Hermann, and likewise two other. iotaUy di&> 
reot spedes, the first figured by£lu|Eenet,^wbichia Cn^^anHraJaflMs 
ofSwartz,and the second by Seba (!/%atat^rca, vol. i. L 8& £ 8)» 
In the Lambertian Herbarium, there is a spedmen fiom Cuia* 
fao exactly resenribKng the lasUmentioQed fig^we, which I should 
be inclin^ to rdPer to Crotcm nUens at Swarte. Tb^ specifio 
character, which occurs, throughout all Linnaeus* works, of Cb^ 
tia, or rather Crokm EhUeria, appears to refer entirely to the 
Ceylon plant, whoie history is still invohred in great dbsomdty. 

BbS 
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Dr Wright considered the Ekutheria and CascariUa barks as 
the produce oi.Crokm Elutcria^ and this. o|)inion is now pretty 
g|enerally adopted by pharmaceutical writers; but I am disposed 
to r^B;ard them as derived from two distinct species, and I rather 
incline to the opinion of Boulduc^ Spielmann, and others, that 
the cascarilla bark is a pniduction of the Spanish Main, for it 
does not wppcax that it ever was obtained from Jamaica, ox even 
fioom the Bahaosa Islands (from oae of which the app^atioa 
ESutma or Ekutheria is derived) ; and it is now ascertained, 
from the neeent observations of Messieurs Schiede and Deppe, 
that a bark, agreeing Vk %yretj particular with the cascarilla 
bark of the shops, is collected extensively in the vidnity of Ja- 
lapa, at Actopan, and in die-dtstrict of Plandel Rio, in the pro- 
vince of Vera Crnz, Mexico, where it is known by the names of 
Copalche or Quina Blanca. These gentlemen considered the 
plant at the time to be identical with the Croton Ehxteria^ but 
although closely related, it is nevertheless essentially distinct 
feom that species, differing in its broadly cordate, 5-nerved leaves. 
whi(^ are slightly peltate at their insertion, and of a more co- 
riaceous texture. In Croton EluUria the leaves are ovate-ob- 
long or elliptical, funnshed with a solitary midrib, having ob- 
liquely transverse ramifications, and the base either obtuse or 
somewhat attenuated, but neither cordate nor peltate. The in- 
florescence is racemose, and in other respects nearly similar in 
both ^eies. The tree grows to the hdight c^ 25 or 30 feet, is 
much branched, and clothed with a profusion of broadly cor- 
date leaves, silvery underneath, and numerous clusters of white 
flowers. The bark is exteriorly of a grey colour, pale brown 
within, of an even fracture, posses^g a strong aromatic flavour, 
and an agreeable bitter taste, and in other respects accords with 
the Cascarilla bark of the shops, for I have carefully compared 
samples of the bark sent by Meadeurs . Schiede and Deppe, 
with others from the Apothecaries^ Hall, and I think there can^ 
not be a question as to thar identity. To the Mexican species 
I would recommend the application of the name of Croton Ctu- 
cariUq^ that of Pseudo-China given to it by Professor Schlecb- 
tendal, in his recent treatise on the subject, being in many re* 
spects objectionable, and leaving to the Crokm CwcariUa of 
Linnseus the more recent epithet of linearisy applied to it by 
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JacquiD, being perfectly convinced of the ideti(ity of the latter 
with the Linnean CascariUa^ and that the distinctions hitherto 
relied on to keep them apart are of too trivial' and variable a 
nature to be entitled to the importance which has been assigned' 
them. The specimen in the Linnean Herbarium appears to 
have been communicated by Philip Miller, and belongs to the 
West India variety, with narrower leaves, and consequently is' 
what Jacquin meant by his Croton Uneeeris. The glftnds at tlie 
insertion of the leaf, I observe, vary from two to four, altfaoughj 
in the specific character of BnearUy they are stated to be uni- * 
formly two, and three in Croion CaseariUa. 



REMARKS ON MR NICOL S OBSERVATIONS ON THE STRUCTURE 
OF REGENT AND FOSSIL CONIFERS. By WlLLlAM MAC- 
GILLIVBATi A.M,F.B. S, E. ^C. 

In a paper entitled ^< Observations on the Structure of Recent 
and Fossil Conifers?,^ published in the last Number of the Phi->' 
losophicat Journal, Mr Nicol, alludibg to Mr Witham^ db-*^ 
servations on the structure of certain fossdl plants, finds it 
^^ necessary to guai'd the scientific world against placing too 
much reliance on a work, containing so many inaccuracies.^ 
As I had the pleasufie of assisting Mr "Wlthatn in his investi- 
gations, I believe it is in some measure necessary th^t I sfaoQld' 
say a few words regarding Mr'NicoPs stetenienti. AsT to thtr 
observations ou the structure of the recent and fossil plants in' 
question, there is no occasion of adverting to them, as geolo^cal 
botanists can easily satisfy themselves respecting the accuracy" 
of the descriptions and figures that have been presented by^ 
Mr Nicol or Mr Witham. 

In the first place, it is asserted that '^^ several distinct fossil- 
genera have been indicated by a person who has examined, lind 
that too very superficially, only three slices of three recent pihes,' 
differing not essentially froni one another.'" Who is the person ? 
For myself, I would say that the assertion is not true, were its 
rashness not evident to all. Certain, however, it is, that the 
structure of recent Coniferae has yet been but very siliperficially 
examined ; nor is even Mr NicoPs explanation of it nearly so 
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mAdi^xMrj a» tlmt #hidi wa» giten loog before aay man in 
SoQtknd had thought oft the siA^ectv 

S^tobdlyi Mr Nkiol fltates, tbi^ to him is owkig thedisoG^ery 
^ that all the fotiila recainhig the Hgneous structure in the eoal 
and Has fcnnatidM, afe of eonifielotti ori^t And that^ with one 
es^pAcm^ those of the tertiairy fbnnafions ore either monoco* 
iylecldm or dkotyledons.^ I am not aware that Mr Nieol ey^ 
pointtd ont'such a dtaoorery to me, nor do I believe that Mr 
Yfiikmkk was apprised of it by him. That ^ ligneous fosnb 
* of die carboniferotifl series atid lias, of which sections were ex* 
hibited to me by both these gentlemen, appeafred to be ooni- 
fene, was what any person examining them might readily per- 
ceive ; and neither Mr Witham, who directed, nor mjrself, who 
represented, could be ignorant rf the fact, which was stated be^ 
fore Mr NicoPs discovery was heai-d of. When 1 began to 
arrange and draw the slices which afforded subjects for the 
plates of Mr Witham's first work, Mr Nicol was aware that 
oomferae present a different paitem^ so to speak, in thdr trans- 
ver^ sections firom dicotylklobous or monocotyledonous trees : 
bdl this was to nie evidently the whole extent of his knowledge, 
not will he iii the least aware of the nature of the different 
apertures forming the lacework of these sections. 

Thirdly, Mr Ntcol^ speaking 0I a c^tmn fossil, says, " were 
iMB slice divided liitb two tinequal portions^ one of them would 
have been §l Peuce, and the other a Pitui 0^ Pinites ; and parts 
wotrid have ftimished mitcfidls for the genus Anabathra of 
WidHim," This is to a certain extent very possible, and in 
Mr Witham^s work, It is actually stated that, « in fact a single 
trunk often presents appearances characteristic 6f the two genera, 
aooordhig to the state of its parts. Thus a Pinites regularly 
articulated in its unaltered and straight cellules, becomes in some 
dfegrte a Pence, when the cellules are curved and distorted."* 
But the structure of Anabathra is so different, that with respect 
to it the remark do^ not hold good. At to the proposed genera 
Pitus^ Peu6e, and Pinites, it is distinctly stated, that thi^ rtin 
info each other, and that connecting links may occur : nor are 
tliey presented otherwiifce than for the purpoi*e of emdng ob- 
Belhrer» to investigate the subject more fiilly. As y«, however. 
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iM^tbiag bus occi*rred.tb«t.«aQ tend Xo invalidate the generic and 
qpecdfic characters that haye.been elicited. > 

Fourthly, *^ The method of investigating the structure of 
ONiiferss l^ the characters disfdayed in the longitudtnal sections 
has^ ^^noi been much vaunted as a new disocrv&j^^ in Mr 
Witham^s second edition ; nor wa3 it Professor Lindley who 
first published the advantages resulting from. it, although he 
wf» the first who applied it to the fossil conifers? ; . but wheth^ 
Mr Nicol has often employed it ,or not, he tt wdl^ awace that 
at the period of the publication of Mr Witham's £rst work, he 
held it in utter contempt, alleging that longitudinal slices 
shew nothing whatever. In consequence of representations of 
this kind, a single lon|^tudinal secticm was all that I was allowed 
to introduce among the drawings, although I represaited to Mr 
Witbam the necessity of examining the tissue in various direc- 
tions* Notwithstanding this radical defect, Mr Witham's work 
answered effectually the very important purpose of opening up 
a new field for investigation. 

Fifthly, As to the slicing and poUshing ascribed ^^ by unwise 
friends'^ to Mr Witham, I am sure that gentleman ifill leave 
Mr Nicol and the li^idaries to settle the matter as they may 
think fit. 

Sixthly, The comparative accuracy of the descriptions and 
figures in Mr Witham^s book and Mr NicoFs paper, will neces- 
sarily be decided upon by those who find the subject suffldentty 
interesting to engage their attention. It must of course be 
admitted, that Mr Witham was the first who drew the att^- 
tion of geologists to the subject of the internal structure of fossil 
plants as disclosed by transparent slices, similar to those made 
in recent plants for the same purpose, and few will be disposed 
to deny that his labours have been productive of benefit to 
science. The very attack that has been made upon ham is a 
proof of his great m^rit ; for almost every remarkable dfsofyvery 
has been similarly treated.. On this subject, .however, I do 
not intend to expaUate, it being merdy my duty to assure ^<tbe 
scientific world,^ that my drawings. in Mr Witbam^s work w^re 
carefully executjcd, and that the descriptions in which I assisted 
were certainly not intended to deceiva Although Mr Nicol 
now chooses to detract from their merits, he expressed his entire 
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apprGi)aUoD of them wktti Mr WMtafa'ft fint wt^rk was finidf* 
ed ; aad aaiiivedly tbote of the Modnd are in no degrto infe- 
rior. 

Lastly^ Sbould any further remarks be oflfered on the subject, 
I shall have an importunity of reprefsetitiDg matters in wbut 
seems to me the true light in which th^ ought to be viewed ; 
more especially if Mr Witbam- should not consider it necessary 
to take upthe subgeet I shall afeo have the pleasure of present- 
ing a historical view of Uie progress that has been made in the 
examinadon ci the recent coniferse, and, jfpoesibky of adding my 
mite to Uie general store. 

In the mean time, although I have been obliged to speak for 
myself, I am not disposed to dairn the sSghtest merit for a 
mgle fact of diose puUiriied by Mr Witham. That gentleman, 
having at great labour and expense collected numerous speci- 
mens of fossil trees, employed a lapidary to slice them, and exa- 
mined them with imense interest, brought the more characteHs^ 
tic slices to me, exjdained the objects which he bad in view, and 
directed me to execute the drawings, and arrange the materials 
which he Iwd prepiu^ for the work. Mr Nicd having also 
made a ooUectton of slices, gave me permission to select such as 
I might find useful. Some of these were acccmlingly employed, 
and, as I have said, of the manner in which they were repre- 
sented imd desmbed that gentleman repeatedly expressed his 
approbation. Daring the progress of the second work, all Com* 
muaicadon with Mr Nicol ceased* 



ON A METHOD OF SO FAR INCBEA&ING THE J>IV£RG£NCY OF THE 
TWO RATS IN CALCAREOUS SPAR, THAT ON|.Y ONE IMA6B 
MAY BE SEEN AT A TIME.* 

Ukder this title, Mr Nicol some years ago described in the 
Edinburgh Phikisophical Journal, (No. XI. p. 83.) an instiii- 
ment whieh, at first sight, does not seem to possess any superi- 
ority over a good achromatised prism of calcareous spar, but 
which, however, I ara convinced from my own experience, does 
possess important advantages, inasmuch as it throws the ima- 

• From Poggendorf 's Annalen der Physik und Chemie^ vol. xxxix. p.. 182. 
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ges farther asunder than miy one I have Biei with ; and I do 
not even except the parallelopiped, prepared according to Wol- 
laston'^s directions from two prisms of calcareous spar in which 
the chief sections are made to cross at right angles.* Nicoi's 
instrument not only answers in place of tourmaline, the green 
variety of which, as is well known, is difficult to be obtained ; 
but it actually surpasses it essaatially, in a property so iiii« 
portant in many mvestigatioos, that of exhibiting the colour phe- 
nomena of crystals aad other bodies in pdarised Ught in a 
manner perfectly pure, and free fipm foreign tints of colouf. 

The construction of this instrument will be most easily un- 
derstood, by reference to the accompanying figure, which re- 
presents the instrument as sent from England, and for the use 
of which I have to thank the poUleness of Professor Dove. A 
section of it is here ^ven of the : 
116, c^lfj is the principal section of a 
calcareous spar, which has recdvied tt 
here represented by cleavage* The 
a V aad b a' are the natural obtuse 
rhpmboid ; while the terminal planes a < 

so cut as to form an angle of 68^ at a and d ; whereas, in* 
their natural state, the angle is 7P. The riiomboid thus mo- 
dified, is cut through in the direction of the line & V^ per- 
pendicular to the prindpal section and to the terminal plane« 
a b and a^hf ; and after both the new surfaces have been polished, 
they are again united by Canada balsam. Both the pramatio 
halves of the rhomboidf can also, as is more easily effected, 
be cut in the necessary form from two different pieces, taken 
either from one or from two crystals. The whole is inserted itf 
the cork PPPP, which has been cut through and again united. 

If we look at an object through this rhomboid placed longi- 
tudinally, parallel to the edges aV and ba\ we see only one 
image in this direction, and that the ordinary one; the extraor. 
dinary image comes first into view when we incline very much 

* A similar construction for quartz, described and figured in Herschel^s 
Treatise on Light. 

■f Accurately speaking, the combination is not a rhomboid, but an oblique 
rhombic prism, since the planes make unequal angles at the three edges of the 
obtuse solid angles. 
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the long axis of the itainimeot in relatiou to the Mne v£ sigbt^ 
and wbeo the poi«er<if aeciog dattetly tbrough k not at all dis^ 
tmrbed. In thit tnaancr tbe Add of tight possesses dimenrions 
iHiieh are BsAcisntty greait isr optical expeiwscBts. 

Mr Niool has sot expmftd any opinioD as to the cause of 
liiia gveal dt^eigeoce. it is dear, howrei^r^ that the chief cause 
Is to be aouglrt in the action of the Canada balsam, which, ow« 
ing to its rrfr ac tite power (1,M0), nnd which isdmt between die 
tiTC&iarjr (1^6640), and the extraorchnary (1^4888)^ refnctioQ 
of cyeireaiis spar, wil ehangethe diraetioa of both the rays in 
an opposite oMmner bein^ they enter the^ posterior prisaia- 
tie h^ ts/f the cobdihiatiao* Without this action of the Cans- 
da bidsanit diectttting throogfa and uniting the rhomboid would 
btol oo batf as wfts«t icst evident to u% but wUob has been 
confirmed by expcriitient* Whoevar wiU take the trouble, 
may calculate iwedniseiy the coorse of bfith rays, and even of 
each ocJour^ by meansof the afaeady exisdng diM and fbrtnu)ie« 

Upon the plan just described, the mechanidali HirsciimaaQ 
has prepared, several of Nioo^ rhomboids, which are in all re- 
spects the same with that sent from England. Two of them 
which I taptAt possess, are as perfect as I could wirii theffl 
to be^ In looking through ooe of them at a fine line drawn 
00 paper^ the fine appears quite simple^ If we use both, and 
place tbem behiad cne another, dibecting them upon en 6b^ 
jeot in ft boriEontal direc^n, we find^ that, when the prindpat 
secticns are pdfallel, the object is seen with nearly as mu<^ 
brightness and absence of colour, and with nearly half the dii^ 
timeless, as when it is regarded with- the mdced eye; if,howeiFer, 
we turn one rotind undl the principal sections are made perpen- 
dicular to each other, we then have, at least in the middle of the 

* Mr Nicol was aware^ thai the increased separation of the images depended 
on the Canada balsam with which the halves of the rhombic prism was united. 
If the two parts be united hy water, the light sustains total reflection.-:- 
Mdii. 

-f On the other h«nd, the extraordinary image which is obtained by the 
strong inclination of the rhomboid recelres a mixture of the ordinary one, 
and the field appears on that account brighter. This is of no disadvantage in 
the use of the instrument. We also observe a series of feebly coloured edges 
on the boundary of the two fields of sight, and this is also the case iu the 
jrhomboids madein England. 
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fiekiy perfect darknesa. ,Xbe weak li^ wbkb is suU vimble»* 
» evidaidf derived from teAedim on ibe \ktcral plao^, and 
WQuid uddonbtedlif. be remoyed^ if we ,blaekened Iheni* . If^ 
while the pniKaffilaecttoOf ctdsa one aiBstiiier^ wj^insmri betweeo 
the two rhomboids a plate* of cdLeaneous ^r wbidi bas< been 
cut perpendidnlBr to the aaek, we obtain a oomtnnatbn estirely 
formed of caleareous spar, wbioh eaditbits the phenomena of 
coloured rings with the black cross as distinctly as they lire 
obtaioed bj any other nietlKMU If we now imerpoae a jriate of 
mie% of the proper thinness, bdbre and behind the plMe of 
calcareous spar, between it and the rhomboid, so that the axes 
of these two Uttle plates may cross each other at right angles^ 
and at the same time bisect the ri^t angle between the two prin- 
cipal sectioi^, we then see the coloured rii^ without the cross 
having the black centre, and quite similar to the Newtonian 
ijngs. An interesting modification of these phenomena has been 
described by Mr Airy, and waa^ at an early period, exhibited 
to me by Professor Norrenberg^ 

It may be remarked, that Brewster had previously employed 
an analogous method to destroy one of tlie images in douUe 
refracting crystals.f For this purpose, he cuts a prism from a 
crystal of this nature, (as, for example, calcareous spar, arrago- 
nite, saltpetre, carbonate of potash, &c.) and in such a manner, 
that its angles may be parallel to the optical axi&—4ie leaves 
two of ^he planes c^ the prism rough, and fixes glass plates 
upon it by means of a suitable substance. If the substance 
has the same power of refraction as the ordinary ray of the 
crystalline prism, this luy goeft trough, since, in relation to it, 
the planes of the prism are equally polished ; but the extraor^ 
cBnary ray becomes scattered on all sides as on a rough plane^ 
and is thus in some measure interrupted. If the substance 
has the same refractive power as the extraordinary image, the 
reverse takes. place^ For example, if we fix the glass plates 
on a prism of saltpetre, by means of copal balsam, or what is 
istill b^ter, cassia oil, the ordinary ray, whose refraction is I^SII^ 

* By making the lateral planes rougli, which maj he done with a ^e, there 
is scarcely any lateral reflection— -Ecft/. 
t Phil. Trans, for 1819, p. 146, and Edin. Encyclop. art Optics, p. 600 
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passes through uowcakeDed, while the other duappeauB, or ap- 
pears cHily as a red light. If , on the other hand, we take for 
the ufutiDg subftanoe, akohoU or white of egg$^ the extra- 
ordioary ray, where refraction is 1,828, passes through, and the 
ordinary ray is lost« This plan is decidedly lienor to that of 
Mr Nicol, as the images it afibids am dull and coloured. 



OH PETROX.BUM OB MINBAAL OIL. Bf Dr RsiCHENBACm 

Although petroleum has been found in nearly all the coun- 
tries of the globe, from the finest Perman naphtha, through all 
the gradations of the white, reddish-brown, and black mineral 
oil, to the impure earthy pitch, yet we have remained quite in 
darkness as to its origin, notwithstanding the numerous oppor- 
tunities presented for the investigation. Among the many con- 
jectures proposed by various naturalists, that theory has met 
with most supp(M which ascribes the formation of petroleum to 
subterranean processes of charring and combustion which had 
previously been in operation in coal deposits. This view how- 
ever is entirely hypothetical, for the formation of petroleum has 
never beetf observed as a consequence of combustion in coal- 
mines, nor has any one succeeded in obtaming it by the carbo- 
nisation of coal either in open or in close vessels. The con- 
[»deration that this subject stands in the closest relation to the 
products of the dry distillation of organic bodies, has -induced 
me to make experiments upon it, and the following notice will 
shew how far I have succeeded in removing the veil which has 
hitherto obscured the question. 

In a large iron retort, I placed 50 kilograms of coarsely 
divided coal, and mixed it with a considerable quantity of water. 
The coal was from Oslawann, two miles west from Briinn, from 
the principal coal formation, and is one in whidi species of Cata- 
mites, Sphenopteris, and Odentoperis are found in abundance. 
I now carried on distillation so long as water passed over, but^ 
not longer, so that no carbonisation could take place. It was 
merely with the ioteotion of avoiding this with certaint)'; and to 
prevent all deception, that water was employed. As soon as 
the products of distillation began to pass over, I perceived a 
coating of oil on the water, and upon opening the apparatus the 
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smell of petroleum became at once d^ititactly perceptible. I re^ 
peated this process eight times with fifty kilograms of coal, and 
T^eti I had united the flaids obtained, separated the oil and 
rectified it widiout adding any mixture whatever, I found that 
the quantity of oil amounted to 150 kilograms. This proportion 
would give one lothof <nly fluid to the Austrian cwt. of coal. 

As the amount obtained in this manner was so small, I caused 
a vessel to be filled in the coal-pit with newly quarried coal,1iad 
it well closed and brought to the surface, and incfmediately isUb^ 
jected its contents to the process of distiHation. The oil it 
afibrded was decidedly more abundant^ but it did not exceed 
the double of that obtained from the usual coal exposed for sale 
in magazines. 

Upon more minute exanunatimi, the (nl'^aihibited the fdlolnr- 
ing properties. 

It was perfectly dear and transparent, had a light greenish^ 
yellow tint of colour^ which would probiibly have disappeared 
on second distillation ; it was ^tremely fluid, and bad com-' 
pletely the smell of a tolerable pure natural na{Atha. The taste 
was the same as that of white petroleum* The specific gmvity at 
a tempetature of SO^ Cent, was OL8S69 tbei^fore agreeing in this 
re£f)ect with the petroleum of Amiano as described biy Siwssnre. 
In the open air it evaporated pretty rapidly, and its boiling point 
was 167^ C. ; thus nearly that of the Persian naphAa, which 
Thomson gives as 160^ C. 

Light and air, or the rays of the sun^ produced in the oil no 
perceptible alteration. It could, however, be inflamed widiout 
the use of a wick, and could be made to bum upon the wbcfe 
surface, giving at the same time a strong light, and having the 
same thidc sooty smoke as petrdeum. 

Upon placing the oil and the ordinary petroleum of oommeroe 
under bell-shaped glasses, each separate and mixed widi iodine, 
both attracted iodine vapours from the ait and became brownidi- 
red. On the other hand, the iodine took the oil vapours fiom 
the airy and became blended with Lu The oils after some time 
became thick, and then desr again at the same time after the de- 
position of a small portion of a dark, iodine combination; 

Powdered sulphur was dissolved in certain quantitiee. 1^ cold 
oil as by petroleum ; when heated, the quantity dissolved was 
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waA greater^ and on birifig «gimi oocM crjrsuHixed faaphtha 
w«t obtained. 

Wbeo Ipotaaihim was pke^ in the oil, amne bidbbtes wen 
tTolved in the fcat moiamit, ar in piirifled isanerii cfls; won^ 
bowev^, iheae entirely ceaaed^ Knd the metalcbuld be preaerrcd 
inthout any diScuUy, and ^eonplMdy prdtactod tnm osddatkn. 
In a cenain timet aa is the case nnda* mmilar cifcamsianoeB in 
the mineral oil, yellow rtddidi^farown flaketi aj^paared at the 
bottom of the vessfeL 

8hak^ cold with conoentrafted aohitioQ of potaab of s|>, gr, 
136, no aoluticHi took {rfaoe; but after bcii^ allowed k> atattl 
fior a flhbrt time, ytUowiflh-^rfad portiona of matlet were found, 
which were predaely nmilar to those a£Porded by petralaup^ and 
which aeemfed lo be a iimilar oomUmation whidi awtms on Ihe 
surface of the potash solution. ^ 

Sflooking'ni^pAiMrfc acid is by al^t beating r^erod binwn 
by both oSs, but I'eiiiaids dear ; and bo(b the oib rbmttn cdcnnv 
lew. When -A^en with Edglidi aulphurie acid of 1.460, the 
dls are separated into two parts, ef which the xme ia brbwn and 
the other clear and colourlMs. The last smeUs * like mmend-oil, 
and bimiB with a strong sooty smoke, 

WUte iif^r^ odd of 1.850 dissolves both in the cold, but be« 
eom^s reddish itself, then dear*, and'a ft giw md s separates idowly 
asmallqiiaiBtity of a brownish sfibstance. -' 

Waier dissolves neither, but acquires the same $mell firom 
both. - 

jBiohal disBoives both in every proportion. Spirit of wine of 
0*84 has the same diaBolvmg powers in regard to both, viz. 
as9jl. 

Eiher dissolves both in unlimited quantity. Water contained 
tn it is expelled by both. 

Jimond ott can easily be mixed with both. 
^ CampMorw eaiily soluUein both. 

ifoadavrf^ is ebwly diasdved hy both. 

Mattie becomes opaque on its surface in both ; by die appli- 
cation 'of heat it is dissolved by both, leaving a white c^Ktque 
re^due. , . . 

Caoutdiouc swells rapidly in both, without, however, being 
dissolved in the cold 
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As it tbus apfiwa^ thsit mat fi mgie dbtipct reaedon, and 
«1bo not the aBghteit ^amc^^k exbiUted by these tf»o qUi, 
I cegftidl it MA sufierfliiow to pOtme far^r tbe camfmrnn be^ 
twie^i two tubstabces, against; wboeis complele i^ei^Uty na^ a 
propf presents itsdf^ Aecordoig to^ this iov^gstigatiwi, I ooosl- 
der jotiyaelf ^itkdtodtan^ the ooadusionj Aa# ^ «i«^^4n^ 
tm^id <ni is not a nm s^Umee^^btU im^fitct ^mihimg ^ tlum 
a real and true petroleum. .,.,.. 

A oDDfirination of this fn%ht perhaps be Inroaghit fi?^^ im 
dffWifmUarymailjm^ and I diall not qimit to effect thia^; butj 
since petrdeui^ taken as a speeies, is snlKtivided into a whde 
sfsries of Jkinds, frc»ri the naphdia ^roogh all thd varieties of mi- 
neial-^ to eimrtby pitdi^ and^ nnoe dn^e ave not simple, but 
ar0 mixtures of lotrioiiQ. 8ub$t^u:esy and iq epb^pietely diferent 
prcqHxrtiohs ; it is evident that, uaul the ebmponea t parts fuuve 
been obtnio^ an elementary anafyas can affiird no constant, 
^ indeed no diagnostic, period. It can gi^^notbing but an 
afipfoximation which will in&nii us iur^nt piart of the seities 
of petroleums the new oil ought to be placed. 

I endeavoured to extend similar obfervatioos to other descrip- 
tions of coal* Por this porpose I operated hf the same man- 
nelr on several cwt. of hrcmn coal fron^ the quader-simdstone 
formation of tbi? ne^hbouthood* But I obtain^ no mineral 
oil ; and the water of distillation dU not even possess the SBfidl 
of petroleum.. 

From this ezaminadon it iqppears, that the hitherto ad(^ted 
cot\|^ctiK9e, that petroleum is the product of the action of a higher 
temperature on combustible miners^, is notr4pi»<eot, and must 
be abandoned. It is rather to be regarded as pre^wistent in 
coali and ae one of Ue cotnpone^U parte. T^ questicm as to 
its eKistenoe in a state of chemical unicm cannot, it is true, be 
decided; but that such is the ease is improbable, as ti)e greater 
part of the oil disappears when coal is exposed to the ain I am 
rather inclined to believe, that \t is merely mixed with the other 
substances,, md that, b^ig very finely divided, it is retained 
partly by adhesion. In order to expel it entkely, it is necessary 
to heat the coal to the boiling point, that is to 167^ C, which I 
int^Uionally did not try, andwbacb.I advice those whawkh to 
repeal any experiments not to attempt, as, when the water has 
entirely vanidM, it is nearly imposf^ibte to heat the coal equally, 
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or to avoid having the outer portioiii aggrqptfed together and 
expoied to a heat whkdi goes on incfcasng^ and which then causes 
the finrmatioB of the first pioduetsi^ dry distiUatioD, and in this 
manoer gives rise to an entirely falseresult Thatmalter, wfaidi 
passes over with the watery vapour, is, it is true, only the pro- 
duct of the tenaon of petroleum at 100^ C ; but one can be as- 
auBsd by this procedure, that only watery, and no dry distilla- 
tion's products are obtained. The coal which remains hises no* 
thing of its external duuracters except the lustre of its fracture. 

If we wish to proceed further, and to mquire how petroleum 
has been formed, and whence it derives its origin m coals, I be- 
lieve 1 may venture to attempt a reply. In all my earlier la- 
bours with mineral oils, I never trusted to the purity of the sub* 
stances obtained by purchase, as it always appeared to me that 
the mineral oil scid had the smell of turpentine, and that it was 
rendered impure by it. The imposnbility of maldi^ mineral- 
<m1 free from soot, in which peculiarity it is so remarkaUy dis- 
tinguished from EopioB,. strengthened my mistrust I was not 
a little surprised to find the same turpentine smell in that mine- 
ral which I myself had prepared, and of whose purity I was 
conyiuced. This odour was particularly distinct when I rubbed ' 
some drops between my hands. I perceived that the turpentine 
odour bdong^ in fact, up to a certain point, to the finest pe- 
troleuBd, and that it was the less mixed with other odours the 
purer the substance was. Upon comparing further the physical 
and cbemiqal properties of natural and my own artificial petra- 
leum with thoseof turpentine*oil, I obtained the following results. 

I A transparemy^ absence qfcobmr^ tint of the accidental tinge 
of yellow colour, and m^uidittfy they are precisely alike. The 
smell 9cems to apfn'oach in a remarkable manner, and is merely 
altered by various accidental mixtures ; as turpentincKnls from 
different pines smell somewhat differently, so do the petroleums 
from various sources vary in the same manner : all have, how- 
ever, a more pr less distinct turpentine-oil smell, which is most 
distinct when the substance is rubbed, between the hands. In 
taste the artificial mineral oil and the rectified turpentine-oil ap- 
proach very neatly : that of the latter is stronger, but of the same 
description. The specific gravity of turpentine-oil is given in 
elementary works, as from 0.79 to 0.87; this gives a mean of 
0.83 which is nearly the specific gravity of the mineral-oil fron\ 
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Amiano) and that made artificially. The boiling point of tur* 
pentine-oil is from 158* to 160? C.,that'of Persian naphtha accor. 
ding to Thomson is 160% and that of artificial petrdeum is 167"^ 
C. ; variations whieh in mixed substanoea can hardly be taken into 
account. During distillatioQ the boiling point of both beisomes 
hitler, owing to the partial separation of the component part8« 
All are volatile in the air in neai'ly the same degree if they are 
rectified. They make a greasy mark on paper wha^h aderwards^ 
disappears. All these oils are distinguished by the soot formed 
whea they are in combustion* They all dissolve sulp/mr i» a ^ 
similjur manner.. The pr^^perty of turpentine oil observed by 
Davy of extvactii^ iodine from iodine watery is also possessed in 
a most complete manner by petroleum. Not one of them is solu- 
ble in zpater^ but all ^ve it the peculiar odour. When mixed 
with conoentrated stdphuric 4icul, they acquire a brown tint; 
but in all of them a ccdourless portion is separated when the mix^ 
ture is not disturbed* Potaeetwin disengages in all some bubbles^ 
th^ turna tranquil^ rttOMuns metidlic^ and the browniish-yellow 
matter is formed.. The liuit meiitioiied effect, and the disengage- 
ment c^ the bubbles, are more distinct in turpentine-oil; Ih spirit 
qfwvM they all shew the same solubility, CaotUchouc swelk out 
in a remarkable manner in all, but is not dissolved in the cold; 
All three appear to be compounds, or probably mixtures, of se- 
veral substances, which may to a certain extent be separated by 
distillation. Hence arise the discrepancies in the analyses of 
Saussure, Thomson, Opperman, &c« The oxygen, as one of the 
ultimate component parts, is awanting in all of them, or at least in 
the older analyses. The opposite opinions of Saussure and O^ 
perman upon this point ate probably both correct, but eafch' foir 
a distinct substance. But here it is sufficient to know that there 
are certain turpentine oils which are quite as free as petroleum 
from oxyg^i. 

This comparison of their most important relations is sufficient 
to pmnt out the resemblance of these oils, and to give room for 
the conjecture that their principal component parts are iden- 
tical. When we remember that coal is so filled with remains of 
plants that ito origin has been attributed entirely to the destroy- 
ed vegetables of an early period, it must appear pro1)able that 
petroleum was formed from such plants as afforded these oils, 
and in one word, that our mineral-Oil is nothing but ike turpen* 

VOL. XVI. NO. XXXII.— APEIL 1834. C C 
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tine oU rfike pines qfjbrmer ages ; Dot only the wood, bot also 
large accumuUtions of the needle-like leaves of the pines may 
alio have contributed in tl^ process. We should thus have 
the satisfaction of obtaining, after the lapse of thousands of years^ 
infemiation as to the more intimate ccmiposition (^ those an^ 
dent destroyed stmctuves of the period of the great coal fornuu 
lion, whose oompariaon with the vegetation of our globe is the 
subject of so many investigatkms ; and we should thus be able to 
rank the substance with the few which from a later poiod, viz* 
that of the quadarsandstone formation, have reached us in the 
Ibrm of amber, and a few other similar bodies. The iqfipeari* 
ance, then, of petroleum in many of the scattered springs of the 
earth does not depend on oombustion, but is, as I believe, amply 
the result of the action of subterranean heat. According to 
the information we now possess, it iq>pears that it is not neces- 
sary that strata should be very deep under the surface, in order 
to be reached by a heat equal to the boiling point of water or 
mineral-oiL In such a position the oil must have suffered a slow 
kind of distillation, and under appropriate drcumstttices must 
gradually have found its way to the surface, or must have im* 
prenatal so completely a portion of the earth, as to enable us 
to collect it from wells, as in various parts of Persia and India. 
In my memoir on Eupion^ in this Journal (for 18S1, vol. ii. 
part S), I have mentioned the possilnlity of the existence of 
that substance in mineral-oil, although I could not succeed in 
detecting any correspondence between these bodies or thrir com- 
ponent parts. In that essay, I omitted mentioning many expe« 
riments performed with that view. From the explanations aft 
forded by the present investigation, it is now evident why my 
efforts to identify these two substances proved unavmling ; sub- 
stances which, according to the hitherto adopted opinion as to 
mineral-oil, I regarded as of similar origin, or as formed from 
dry distillation, whereas now an entirely different view as to 
mineral oils presents itself. The Eupion is a product of dry 
distillation ; whereas the mineral-oil is derived directly from the 
action of vegetable life, and both substances, although they ex- 
hibit external points of analogy^ are yet widely different in their 
nature and probably in composition. Indeed, one mighty on the 
contrary, rather look for mineral^il in Eupion, when the tar 
from which the Eupion has been obtained is coal-t^. For, in 
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^ caibonizadon of coal, its miaeral-oil will be the first to dis>- 
appear, and then to mingle itsdf with the Eupion of the tar. 
In the subsequent rectification of the tar, the Eupion, the mine- 
ral-oil, and the remaining volatile parts will pass over fir$t, and 
become mixed. As both resist the greater number of reagents, 
they naturally remain together, and it is on this account difficult 
to obtain the one without the other. The fine, ether oils obtain- 
ed from coal-tar by Sytne, Thomson, &c., with which they dis- 
solved caoutchouc, and which Thomson called coal naphtha> are 
therefore never simple, but invariably a comMnation of mineral- 
oil and Eupion. A conclusion may be drawn from this investi- 
gation of some moment in geology, viz. that coal cannot, as baa 
been in part imagined, be the product o£ a senncarbonizing heat, 
and that it can never have been subjected to a very elevated 
temperature, as, in that cas^ themineral-oil must have disap? 
peaved, and we should not now find it in our ooaL The result 
of these experiments confirmii also the camion I expressed 
i^aiost Bumas, in my 113th continuation of these essays, viz., 
that naphthaline, a product of a vary high temperature, could 
not exist in coals, since these have been exposed to no high tem- 
perature 

General Results. 

Ist, The coals of the great coal formation contain about 
»j?T^ozj?5 of an etherial oil, which can be distilled by means of 
water alone. The coals of the quadersandstone formation 
(greensand) do not contain it. 

2. This oil is physically and chemically identical with petro- 
leum, which therefore 

8. Existed previously, already formed, in coals: and therefore, 

4. Is no product either of the carbonization or combustion of 
coal. 

B. The artificial mineral-oil presents so many points of ana- 
logy with turpentine-cril, both in a physical and chemical point 
of view, that, 

6. Mineral-oil is very probably the turpentine-oil of the pines 
of an early period in the geological history of the globe.* 

* The resemblance of mineral^ia to the turpentined of pines is a'&cft 
illustrative of the important observations of Nicol of Edinbu^ in regard to 
the Coniferae of the great coal formation of BriUin, New Holland, and other 
ountries. 
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' 7. Petroleum wells wpfCBT to be feeble distiUatioiis of large 
beds of coal, and produced by the uiiiTenal Bubtaranean heat iA 
the globe. 

& CoaUbeds have never been subjected to a Ugh temperature^ 

9. Eupion and mineraL^ils are quite disUnct ; rectified ooal- 

«ar, howerer, as it is prepared for dissolving caoutchouc, contains^ 

bemdes other substances, a mixture of mineraLcnl and Eupion.^ 



ON THE BERLIN CAST-IRON ORNAMENTS^f 

The Berlin cast-iron ornaments may be mentioned as an int»^ 
resting example of the increased value of manu&ctured, in com- 
parisoD with the raw material ; and we select this manufacture 
the more willingly, as it had its origin in Prussia ; and though 
many attempts at imitation have been nuule, has never yet beat 
quailed in any other country. In one of the prindpal mano^ 
factories of this description in Beriin, that of Devaranne, sudt 
is the fineness and the delicacy of those separate arabesques, 
rosettes, medallions, &c. of whidi the larger mtiaments are oom- 
osed, that nearly ten thousand go to the pound* The price 
increases in proportion to the fineness, as will be seen by the 
following table, which gives the selling prices of the above named 
manufacturer. 



1. Buddies, 3i inches long, and 2) ) 
inches broad, \ 

8. Neck-chains, 18 inches long, and 
1 inch broad ; and compiSed of 
40 separate pieces, .... 

3. Bracelets, 7 inches long, and 2 
inches broad; and composed of 
72 pieces, 

4» Diadems, 7i inches high, and h\ \ 
inches brcmd, J 

5. Sevignd needles, 2} inches long, and i 
H inches broad; and composed > 
of 1 1 parts, j 

a. Sevigne ear-rings, 8 inches long^l 
and i of an mch broad ; and > 
composed of 24 pieces, . • J 

7* Shirt-buttons, 



Natothe 
Cwt, 



Price of 
BKh Article. 



2,640 
2,310 

2,090 V»ir» 

1,100 

9,020 

10,450 V^' 
88,440 



Price per Cwt of 



£ «. d. 
2 6 



6 

8 6 

16 6 

4 6 

5 3 

8 



£ «. d. 
830 



693 

888 5 

907 10 

2,02 10 

2,743 2 6 

2,948 



* From Schweigger.Seidel*8 N. Jahrbuch der Chemic und Vhjak, Heft. 
1. B. Ix. 133. 

t From Dr Friedenberg*s German edition of B«bbage*s work. 



Digitized by 



Google 



On ike Berlin CasUinyji Ornaments. S65 

If we reckon the price of the grey iron from which these or- 
naments are made at 6s. per cwt. on an average, we find that 
the value of the material is increased 1100 times in the coarser 
articles, and 9827 times in the finest. 

The above are the retail prices, and wholesale prices are pro- 
bably |th or ^th less : but we must remark that, compared with 
the old prices, the present ones are much fallen. About six 
years ago they were twice as high, and twelve years ago three 
times ; so that, at that time, Berlin cast-iron was nearly of equal 
value with gold, — a remarkable example, and perhaps one of the 
strongest proofs of the influence of the industry of manufacturers 
on the wealth of the state, especially when we consider that the 
cast-iron ornaments are made of native material, and exported 
tn large quantities abroad, and even indeed to America. It is 
so much the more to be regretted, that, owing to the imitation 
system which already prevails to a great extent, a branch of na* 
tive industry, once so flourishing, should threaten to fall gradu- 
ally into decay. The facility of imitation of the most saleable 
objects, by purchasing them at a low price, using them as mo- 
dels, and then casting articles of the same description, enables 
the imitator to o£Per his goods at such a low price, that the in- 
dustrious original manufacturer who has been at the expense of 
much time and capital in the designing and forming a brass 
model, finds it impossible to enter into competition with him. 
On the one hand, therefore, the manufacturer cannot venture to 
expend much capital on new models which do not repay the out- 
Jay ; and on the other, by repeated casting, the articles lose 
much of their sharpness and beauty, and the natural conse- 
quence (and which is already perceptible) is, that their reputa- 
tion abroad must sink ; and notwithstanding the moderate prices, 
the sale must decline. On this account, some of the best manu- 
facturers have given up the business, and the task of improving 
and perfecting this branch of industry now rests in the hands 
of a few. 

The piracy of locks is regarded as dishonourable, and agunst 
the laws ; in technical manufactures new discoveries and im- 
provements can be secured by patents ; the cast*iron manufac- 
ture only is unprotected, and imitation allowed to be carried on 
openly and freely. 
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ADDITIONAL HOTI0B8 BBLATITX TO THB FBB8H-WAT8B LIlfBSTONBS 
IN THB VIOINITY OF EDINBUBGHy BXLONGING TO THB CABBONI* 
FBBOro OBOUP OF BOCKS. By Dr HlBBERT. 

In a paper lately read before the Royal Society of Edinburgh, 
Dr Hibbert explained the progress which had been made, since 
be first pointed oat the existence of plants as well as of fish and 
saurian animals, in the fresh-water Umestone of Burdidioase, to* 
wards a feurther investigation of these animal remains. The in^iry 
baa been subsequently carried on by the Royal Society of Edinbargli^ 
llirottgb their Oeneral Seoretdry Mr Robnon. 

The more important animal relics, which the limestcme qmrry of 
Bordiehoose has yielded, are various kinds of fish, scHne of them refer^ 
riUd to the extinct grans of the Falaeomscum, large scales, evidently 
saurian, exhibiting a most brilliant lustre, and presented in remarks 
able abundance, the epij^yses of vertebrae, nnmerous fragments of 
bones much broken, and teeth which, in their internal structure, give 
incontestible evidence of the dentition that is peculiar to animala 
more or less resembling the crocodile, or gaviaL* 





The above fig^urea represent the section of a too^, obtained by Mr Robison, "wbidi 
bad been accidentally broken in a longitudinal direction. 
a shews the root of the tooth. 
& is the reverse side of the same, in which a small internal cavity may be observe^ 

indicative of a newer replacing tooth in an incipient state of growth, 
e is the larger fragment of the tooth in which the newer tooth, of a conoid form, 

(protruded from its alveolus) is contained. 
The cavities of the new tooth, and of the intermediate space of the old tooth, are 
at present filled with earthy substance. 

The author then proceeded to point out other localities in which 
beds of fresh-water limestone crop out. 

• A wood-cut representation of the first saurian relic discovered in the 
quarry by Dr Hibbert, consisting of a large tooth in a beautiful state of in- 
tegrity, was ^ven in the last number of the Journal. See the Author's let- 
ter to Professor Jameson, page 193. , 
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At East Calder^ and to the south-west of Mid Calder, the lime- 
stone which is there quarried appieart, like that of Bordiehouse, to 
have a fresh-water origin. Its strata hare undergone great derange- 
ment^ and dip in various directions. In one of the quanries of East 
Calder^ where a good section is exposed^ the lowest rock is said to be 
sandstone^ above which the following strata may be enumerated in 
an ascending order :-^A yellowish course lime^»ne> 16 feet tbiok >r»* 
limestxme^ 43 feet thick, in. which vegetable remains are oontainedt 
such as are usually found in coal-fields» and, along with theses .scales 
of Saurian reptiles have been discovered ;-^nine feet of a vefjMpi^r 
mineus shale, part of which bums readily, mixed with ironstone ;— ^ 
shale (named Blaes) 16 feet ; — and, at the top of the series, an all^f 
vial covering of clay, sand, &c in which large boulders occur* 

Another site, where a freshf-water limestone crops out, is .KirkUm, 
jutuated a mile or more east of Bathgate. Very interesting pheno* 
ynena are here exhibited* The chemical actiwi under which Uie de- 
posit was elaborated, appears to have been so powerful »& to have 
caused such misooUaneous earthy matters as are found to enter into 
the composition of an impure, limestime, like that of Kirkton, to se- 
parate into laminie, and to assume a sort of striped disposition, 
(rubanS, aa it is also named), resembling what the author has occa- 
sionally noticed in Auvergne» where tertiary strata have come into 
contact with volcanic rocks. The strata, for instance, of Kirkton 
quarry are composed of distinct and alternating thin laminae, some of 
them bejng of reanarkable tenuity, variously ccmsisting either of pure 
calcareous matter, of translucent silex, resembling common flint, or 
of a mixed argillaceous substance, which approaches to the character 
of porcellanite, or of ferruginous, or even of bituminous layers ; the 
aorface of the two latter description of lamine having often a sort of 
jblistered appearance, as if from the ^ect of heat. Frequently also^ 
in the purer limestone, a globularly concretional structure is observa- 
ble. The whole of the strata of Kirkton quarry shew a kind of warp- 
ing or curvature, which is to be traced no less in small detached spe- 
cimens of the rock than in the contortions or wavings which are ex- 
hibited among the strata upon a large scale.* 

All these appearances, in connexion with the remarkable circum- 

* This limestone is extendvely quarried for burnings and the Author has 
understood, that, although vety impure^ it possesses qualities which particu- 
larly recommend it to the use of the agriculturist. These are well deserving 
fiurther investigation. 
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stance^ that greenish-coloured beda of trap«taff of ^neous origin^ ori- 
ginally perhaps ejected in the form of a hot tnfaoeons mad, are in- 
terposed among the strata in divers places, one of which has acquired 
the thickness of nine feet, lead to the irresistible condosion, that the 
calcareous beds of Kirkton in their elaboration were in immediate 
icontignity with some volcanic focns, and that in their original de- 
▼eli^pment they must have exhibited the phenomena of hot springs 
charged with earthy matters, principally calcareous, such as are fami- 
liar to the gecdogist at the present day, in districts where the volcanic 
agency is still in activity. 

From this firesh-water limestone the authcnr collected several 
plants, vis. Ferns, &c. of the same kind as are usually found in the 
carboniferous group of rocks. No remains of iish, as far as he could 
learn, have yet been detected in the deposit, nor, considering the 
circumstances under which the limestone was formed, could they 
perhaps be reasonably expected ; but he is inclined to suspect that 
relics of some amphibious animal allied to the tortoise have been 
occasionally discovered. 

The upper strata of this deposit are either alternated with, or sur- 
mounted by, beds of argillaceous shale, mixed with seams of ironstone^ 
The whole of the strata dip to the west or north by west, and are 
succeeded, as far as can be learned from the covered state of the 
ground, by alternating beds of sandstone and shale, which, at the 
distance of less than half a mile from Kirkton quarry, und^lie thick 
limestone beds containing marine shells and corallines. Lastly, all 
the beds of this vicinity seem to have been surmounted by masses of 
feldspar rock, occasionally columnar. 

The inference to be drawn from these observations, is, that the fresh-* 
water deposit of Kirkton, like that of Burdiehouse, has an earlier date 
of origin than the marine limestone of the district, and that import- 
ant geological changes, probably of a gradual nature, had contributed 
to depress the lacustrine deposits which had thus been formed, be- 
neath the level of some subsequent invading ocean. 
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Meteorological Table, eoctractedjrom the Register kept at Kin- 
fauns Castle, North Britain. Lat. 66° 63' 30". Above the 
level of the Sea 150 feet. By the Right Hon, Lord Gray. 



1833. 


"is^^r/l 


"jssywl 


Mean 
Temp, 
by Six's 
Therm. < 


Depth 
of Rata 
in Gar- 
den. 


No. of Days 
Snow. ^^' 


Barom. 


TbernuN 


Barom. 


Therm. 


January, ... 
February, .. 

March, 

April, 

May, 

June, 

July, 

August, 

September, 
October, .... 
November, 
December, 


InchM. 
30.046 
29.183 
29.768 
29.538 
29.870 
29.523 
29.751 
29.698 
29.662 
29.553 
29.501 
29.200 


32.581 
39.357 
40.484 
46.900 
67.097 
59.167 
63.226 
58.516 
54.767 
50.839 
42.300 
40.064 


Inches. 
30.042 
29.209 
29.789 
29.555 
29.883 
29.528 
29.783 
29.701 
29.706 
29.562 
29.546 
29.203 


33*677 
39.321 
3a774 
44.167 
55.349 
56.067 
58.387 
53.258 
51.700 
46.613 
40.933 
39.645 


32.839 
39.321 
39.774 
45.567 
56.581 
57.133 
59.952 
55.193 
52.900 
48.323 
42.067 
39.935 


Inches. 
0.50 
4.50 
2.00 
2.50 
1.40 
4.60 
4.30 
1.90 
3.20 
2.66 
2.00 
3.60 


2 
15 
15 
11 

7 
17 
10 

8 
12 
11 
13 
17 


29 
13 
16 
19 
24 
13 
21 
23 
18 
20 
17 
14 


Average or 
the year, 


29.607 


48.776 


29.625 


46.491 


47.465 


33.06 


138 


227 



ANNUAL RESULTa 

MORNING. 

Babomzteb. Theemometea. 

OhtervatwM, Wind, | Wind, 

Highest, 8th Jan. W. 30.52 28th July, SW. 

Loweat, 2d Feb, W. 28.36 | 22d Jatouary, SW. 



72^ 
23* 



Highest, 8th Jan. 
Lowest, 2d Feb. 

Weatheb. 
Fair, .... 
Rain or Snow, . 



W. 
W. 



EVENING. 
30.62 I 15th July, 



28.20 I 22d January, 



w. ar 

SW. 24* 



Bats. 
. 227 
. 138 

"366 



Wind. Times. 

N. andNE 23 

£. andSE. 109 

S. andSW. 165 

W. andNW. 78 

"366 



Egtteme CM and Heat by S%^$ Thermmeter, 

Coldest, 22dJuiuary, .... Wind SW. 20' 

- . j^ g^ , . , , 

4r«4663 



Hottest, 29th July, do. SE. 

Mean Temperature of the year 1833, . 



78* 



ReiuUt cf 7W Baxn Guagei* 

1. Centre of Kin&uns Garden, about 20 feet above the I 

level of the sea, • J 

2. Square Tower, Kinfauns Castle, 180 feet, . . . 



In. 10a 
33.06 
33.66 
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SCIENTIFIC INT^ELLIGENCE. 

ZDOLOCT. 

1. Lcnx>^ the Orkney NaturcdUt. — The Rev. Oeorge Low, 
the author of the Fauna Orcadenris, was born in the parisli of 
Edzd, in August 1746. He lost his father ^at jbjx jearlyagCt 
and was brought up in the care of an excellent mother. He 
studied one year at Aberdeen, but obtained the principal part 
of his scientific and theological education at St Salvador College, 
in St Andrews. He was there a student in 1766, as appears by one 
of hb pocket-books, in Dr Traill^s possession. In the summer 
of that year he went to the Orkneys, as private tutor in a gen- 
tleman'*s family, and soon began to investigate the natural history 
of those islands with a zeal and intelligence that attracted the 
notice and lasting regard of Sir Joseph Banks and Mr Pennant, 
when they happened to touch at Stromness, on their voyage 
to Iceland. He was encouraged by them to make a tour 
through the Orkney and Shetland. group, in 1773-4, and a part 
of 1778. The result of his labours was a complete Fauna 
and Flora OrcadenM; and he had also prepared a general his- 
tory of those islands. The Fauna has appeared, but the Fhra 
has been; lost. Last year, however, Dr Traill recovered a MS. 
of Mr Low, which contains both the Fauna and a Flora^ with 
bri^ but -careful descriptions in Latin, more ifull than the 
pub'Ucation edited by Dr Leach, in having a list of the inver- 
tebrate animals which be had observed in Oikney ; besides 
several other papers of this eminent' but | unfortunate man. 
The principal of these were ^' Microscopical Observations, in 
three parts, by G. L. C* written between 1771 and 1773, while 
he was a private tutor. This work contains much original mat- 
ter, and many correctionsof the deacriptixm& of JBaJcer and JobUt^ 
illustrated by beautiful diina-ink drawings* by the author"^ hand. 
Dr Traill also has recovered the original notes of Mr Low^s 
Shetland Tour ; and the draught of a letter to Pennant, contain- 
ing a list of the Fauna and Flora Orcadensis. Mr Low ob- 
tained a church living in Orkney, in 1774. In 1776 he mar- 
ried Miss Tyrie, the daughter of the dergyjium of the parish 
in which he had resided. But he had the misfortune to lose 
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ber in a few mdntbs,— « blow from which he severely suffered, 
but sought conaoladoa in the duties isi his ministry^ ainl the 
study of the works of the Ahnighty* His intense applicatioii 
to nucroscopical observations had imptdred his nght in 1790; 
and, from that time till his death in 1795, he sufiered from 
severe headach and irritable ophthalmia, which rendered him 
almost totally blind for the last two years of his life. On hi^ 
death his papers and MSS. fell chiefly into the hands of the late 
Mr G^rge Faton of Edinburgh, on whose death they were dis« 
persed. 

% Wood's new work on the MammaKa. — The first month- 
ly part of a new work on Natural History, by Henry Woods, 
F. Z. S., A. L. S., which has been nearly seven years in prepa* 
ration, is announced to appear on the 81st of March. It will 
combine scientific arrangement with copious detail, and form a 
oomi^ete concentration of all that is at present known of the euf 
tire dess Mammalia, embracing the latest discoveries, and io- 
duding an accurate account of the physiology, habits, locality, 
&c. of every teeognised existing species, including the fossils. 
The illustmtions, which are chiefly portraits of the animds 
dwmselves, drawn from nature, expressly for the work, by Har- 
T^, will exceed 500 in number, besides a great variety of osteo- 
logical and fossil figures, fi^m the drawings of the^ author ; and 
the entire work will be comjdeted in thirty Monthly Parts. 

8. Ou Migratory HabUs of certain species qf Hirundo and 
Sylvia.'-^At a meeting of the Linnean Society, there was read 
a letter addressed to the Secretary from Charles Lucien Buo- 
niqaarte, Pnnce of Mudgnano, dated on board the Ddaware, 
near Gibraltar, March ftO. 1828, containing some curious facts 
relative to the migratory habits of certain spedes of Hirundo 
and Sylvia. The following are extracts :— -In cloang my letter 
I happen to think that the following fact may be thought intc^- 
resting to some of your omithdc^cal gentlemen. A few days 
ago, being SOO miles fix>m the coasts of Portugal, 400 from 
those of Africa, &c, we were agreeably surprised by the ap- 
-pearance of a few swallows (Hirundo uriica and rusHca). 
This, however extraorcKnfflry, might have been explained by an 
easterly gale, which might have cut off the swallowa moating 
from the Main to Maddra, only 200 miles distant from us; but 
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what was my 9urprifle, in obserying several small warUers hopw 
ping about the deck and riggings. These poor little strangers, 
exhausted as they were, were soon caught and hxnight to me. 
The following is a list of the species : — ^1. Sylvia Trochilus ; % 
SylviaeriihacuSf Lath. {TUhys^ Temm.); 3. Sylvia suecica^ ornu 
ther a similar species, which I have already received from Egypt 
and Barbary ; 4. A species new to Europe, and perhaps even 
a nondescript, having the plumage of an anthuSf and whidi, I 
thmk, belongs (as Sylvia ctHiccia and others) to the hitherto 
African genus Maiurus. This, however, must rest undecided, 
my specimen having lost its tail, which had been pulled off by 
the sailor who caught the bird.'' — Extract from the Min. Book 
of Linn. Soc. vol. xvi. part iii. p. 754. 

4hOnthe Habits of some Land SHeUsy by John Curtis, Esq^ 

F. L. S. ^^ Grove Place, ftd May 1831.— Dear Sir, On 

my return from France, I brought home some land shells, whidi 
I ccdkcted near the celebrated fountain of Petrarch at Vaucluse, 
on the 8th a! last July, at which time they ware close packed 
in a pill-box ; and from the high temperature c^ that part of 
France, and being kept for several weeks in my trunk, and af- 
terwards in a dry place at home, they appeared, as might be ex- 
pected, quite dead. I was induced, however, a few days since, 
to try if they could be reanimated, although I almost thought it 
an useless experiment. I put the shdis into an earthen vessd 
close covered, and containing some wet moss, when, to my as- 
tonishment, in less than twenty-four hours, these little animals 
were reanimated and crawling about, after having been shut up 
without food or moisture for nine months. The shells appear 
to be the Pupa tridens and the ClausUia rugosa, which renders 
it more remarkable, since they are species destitute of opercula. 
I observed that only one of the shells was adhering.to another, 
and the others were quite loose in the box. — It is not only the 
extraordinary fact of these little animals being able to remain so 
long in a torpid state, that has induced me to request that you 
-will do me the favour to lay these observations before the Lin- 
nean Society ; but I think it may be of service to those who 
collect shells, to know that the species inhabiting the land may 
be preserved for so long a period ; for it may in many instances 
enable those condiolc^sts who wish to describe and draw the 
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inhabitaDts oi Ak^s^ to accomplish that desirable object; and 
probably, by securing them in a well-stopped bottle, they might 
be kept alive much longer, and be transported from very remote 
parts of the globe. — I remtun, &c. John Cubtis» 

^^ P. S. I have been informed by Mr Lyell, that some shells 
brou^t from South America by Lieutenant T. Graves, were 
seventeen months without food, and are now alive, and inbabitr 
ing thdr native plants in the Conservatories of JMessrs Loddiges 
at Hackney. But shells closed by an operculum, have been 
known to remain thus hermetically sealed in cabinets for very 
long periods, — ^it has been said for forty years, and afterwards 
been reanimated by mcHsture.'^ Some live specimens of the 
species referred to in the letter, were exhibited at the meeting.-— 
Extracts from the Min. Book of the LAnn. Soc. vd. xvL part 3, 
p. 744. 

6. Shower ofFishes.^^une 16, Read an extract of a letter from 
Mrs Smith, dated Monradabad, July 20. 18S9, to a gentleman 
in Somersetshire, giving an account of a quantity of fishes that 
fell in a shower of rain at that place. Many were observed by 
Mrs Smith frcHn the window of her residence, springing about on 
the grass immediately after the storm. The letter was accom-* 
panied by a drawing taken on the spot, which represents a small 
species of Cyprinus^ 9,\ inches in length, green above, alvery 
white below, with a broad lateral line, bright red.— £^« fr(ym 
Min. Booh of Linn. Soc. vol. xvi. part 3, p. 764. 



NEW PUBLICATIONS. 

1. Ittmtrations of the Botany and other Branches of the Naturcd ffii' 
tory of the Himalayan Mountains, and of the Flora of Cashmere* 
By J. Forbes Royle, Esq. F. L. S. & 6. S., &c. of the Ho«* 
noorable East India Company's Medical Establishment, &c« 
Part I., with 122 Coloured Engravings. Folio. Parbnry, Aflsn^ 
&Co. London, 1833. 

We formerly announced the promised appearance of this ini- 
portant work. A perusal of the very interesting letter-press, 
and a careful ejcamination of the well engraved and beautifully 
coloured plates of Himalayan plants and animals, in this the first 
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mnnber, ftillj realise the verj fitvoormbleopbwm we expieisecl of 
Mr RoyIe*s lOtistratkms, an opkiion founded on the well known 
and highly esteemed pr act i cal skill of our author as a naturalist, 
and his activity and intdhgenoe as a traveller. The forty pages 
on the g e og r ap hical dtstiilHidon of the plants and the mimals of 
tbelfimalays, will be read with pleasure and delight, even by 
"diose not very deeply versed in the minutis? of Natural History. 
The getting^up of the work is highly creditable to the puUidiers. 

2. An Outline of the Geology of Norfolk. By Samuel Woodward, 
Member of the Yorkshire Philosophical Society, and Author of 
a Synoptical Table of British Organic Remains. 8vo, with a 
Coloured Map and Sections, and Six Plates of Organic Re- 
mains. Norwich, 1833. 

We reooramend this interesting wcHrk to the attention of geo- 
logists, and the examination of the district described by Mr 
Woodward, to those studying the newer Neptunian deponts^ 
as the country around Norwich, affords Oolite, Carstone, Chalk 
Marl, Hard Chalk, Medial Chalk, Upper Chalk, Cra^ Blue 
Clay, and Alluvium. 

d^ Enicmoiogia Edhienm ; or, a Dacripikm wnd ttutory (^ the In- 
9$Btf faua$d in the n^kbourhood of Edinburgh. By James 
Wilson, F. B. & EL, M. W. S., &c ; and the Rev. James Duk- 
CAN, M. W. S. W. Blackwood, Edinburgh, and T. CadeD, 
London. 1834. 

It affords us great pleasure to call the attention of our readers 
to the work above named. The volume now published contains 
the order CckopkrUy a department selected by the auth<Hrs as 
the most complex and extensive, as well as that which has of late 
.yem been the most sedulously studied, and therefore likely to 
.prove of Uie highest interest to the sicienoe <^ ei^tomology. We 
Iwre long r^etted that a field 9Q interesting as that presented 
by the vicinity of Edinburgh, should have remuned till recent- 
ly in a great measure almost unexplored ; for no doubt can be 
entertained of its being well adapted, by its physical and local 
characters, to reward the labours of the collector. 

The diversified nature of its soil and surface, and even the 
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raoge of temperature and atmo^herio pressure aridng from the 
inequalities of elevation, afford appropriate localities to species 
of very different habits, and thus present, as it were, a kind of 
microcosmic view of British Entomology. The indented shores 
of our beautiful and far-flowing Frith, offer an extended field 
for the occurrence of littoral species, and such as affect a Sandy 
soil ; while the Fentland Hills, attaining, even in their nearer 
range, to any elevation exceeding 1700 feet, produce examples 
of the kinds more characteristic erf heathy grounds or upland 
pastures. The intermediate and undulating plains are rich iA 
gardens, and other grounds of varied culture, and are intersect- 
ed by occasional streams, the banks of which, sloping or preci- 
pitous, exhibit a diversified vegetation, favourable to the occur- 
rence of numerous forms of insect life* Although the district is 
not richly wooded, yet there are many belts of thriving planta- 
tions, and even occasional groups of ** old ancestral trees,'' among 
whose leafy umbrage, we doubt not, many of the woodland tribes 
still remain to be discovered. 

The only previous contributions to Scottish Entomology with 
which we are acquunted, are Mr Stewart's ^^List of Insects found 
in the neighbourhood of Edinburgh," which contain scarcely 
more than a hundred spedes of coleoptera ; and Mr Duncan's 
^^ Catalogue of Coleopterous Insects," from the same vicinity, 
in which the amount was at once extended to nearly 550* 
These papers were published in the Wemerian Memoirs^ 
vol. i. p. 666, and voL vL p. 443. The joint-volume now pub- 
lished by Messrs Wilson and Duncan, contains, we observe, be- 
tween 600 and 700 species ; and we doubt not, from the impulse 
which a work executed with such accuracy and intelligence is 
likely to give to the subject, that great accessions will hencefor- 
ward be made from year to year. Besides the description and 
history of the species captured in the Edinburgh district, the 
work contmns the names and localities of all the coleopterous in- 
sects hitherto known to have been seen in. Scotland ; so that, 
while its principal portion, relating to a limited sphere, will be 
chiefly useful within those limits, its incidental notices of nume- 
rous other species, will render it interesting even to those at a 
distance, especially to such as feel the value of every contribu- 
tion to our knowledge of zoological geography. In truth, the 
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great anKHint of specttsactiiallydeaeribed (oomprised in upwards 
of 5N)0 genera) bas neeessarily introduced the general history of 
the leading groups in British Entomology ; and as all of these 
occur in otfier ports of the country, the utility of the work is by 
DO means confined to the dbtrict specified, but will extend to 
any portion of the empire. 

The present' volume contains an introduction, in which the 
principal features of the anatomy, physiology, and general cha- 
raicteristics of the class of insects, are sketched in a brief but lu« 
minous and pleasing style ; and it is terminated by an adden- 
dum containing above sixty species of coleoptera discovered in 
Scotland by the authors or th^r friends, while the sheets were 
passing through the press* We observe that they have omitted 
to mention the occurrence of the rose-beetle, Cetonia aurakt^ 
which we know has been found in the shires of Moray andDuni'^ 
fries. 



PROCEEDINGS OF THE SOCIETT FOR THE ENCOURAGEMENT OF 
THE USEFUL ARTS IN SCOTLAND. 

The following election took place on 11th December 1883 : — 

The king, Patron. 

OFFICE-BEABERS FOB SESSION 1833-34. 

PuEsiDEKT, . . . His GttACE The DUKE OF BXJCCLEUCH 

AND QUEENSBERRY. 

^ ^ rSlRBAYIDMlLME, K.CB., F.R.S.E. 

VK«-P.M«»«T^ {jOHKlU>BI«,K,Esq.SecR.S.E. 

Sec&etart, • . . Jakes Tod, Esq. W. S. 21, Dublin Stieet 
FoREioK Secretary, William Crawfdrd^ Esq. 5, Bellevue Crescent. 
Treasurer, • • • Robert Allan, Esq. F. R S. E. Banker, Royal 

Excfaangew 
Curator, • • . . Mr John Dunn, Optician, 50, Hanoyer Street. 

ORDINABY COUNCILLORS. 

Jo. Clerk Maxwell. Ro. Stevenson. Sir T. D. Lauder. 

Rev. Dr Gordon. Professor Forbes. James Jardine. 

Lt-CoL W. Macdomald. Robert Stein. Geo. Buchanan. 

Archibald Horne. Rev. Ed. Cbaio. Jo. G. Einnear. 
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The foUowing oomnainications were laid before the Society 
during the months of January and February 1838 :— ' 

January 8. — 1. Description and drawings of an Improved Ventila« 
ting Warm Air Stove. By Mr Andrew Symmington^ Kettle, Fife, 

2. On the Mode of Constracting Public Buildings in relation to the 
Theory of Sound, so as the Voice of the Speaker may be distinctly 
heard ; with illustrative Diagrams. By Mr William Reid^ Archi« 
tect, 27. Charlotte Street, Glasgow. 

3. Model and Description of a Self-acting Apparatus for supplying 
Water to the Boilers of High Pressure Steam-Engines. By Mr 
Henry Spears, Auchtertool, Fife. 

4. Notice regarding Mr Ballingall's Plan for improving the Mer- 
cantile Navy of Great Britain and Ireland ; and on the present mode 
of Classifying Merchant Ships. Communicated by Mr James Bal- 
lingall, Kirkaldy. 

The fdilowing Candidates were admitted Ordinary Members, via. 
Mr Bobert Bitchie, Ironmonger to the King, 241. High Street, and 

80. George Street, residing at 54. India Street, Edinbuigh. 
Mr James Smith, 8. Carlton Place, Edinburgh. 
Mr John Smith, 8. Carlton Place, Edinburgh. 

. January 22. — 1. Description and Drawing of an Improved Cannon. 
By Mr Andrew Symmington, Kettle, Fife. 

2. Model and Descripdon of a Window calculated to secure the 
safety of Glaziers and Painters. By Mr Thos. Rutherford, Sieve- 
wright, Haddington. 

3. Description of an Accurate and Cheap Air-Pump, constructed 
at the suggestion of Charles Chalmers, Esq. By Mr John Dunn^ 
optician, 50. Hanover Street, Edinburgh, Cur. Soc. Arts.— The in- 
strument was exhibited, and some experiments performed with it. 

4. Donation. — ^Additional Specimens of Lithography. By Mr 
Samuel Leith, lithographer, Banff, Assoc. Soc. Arts. 

5. Donation. — Specimen of the New Edition of the Encyclopaedia 
of Gardening. By J. C. Loudon, Esq. Hon. Memb. Soc Arts* 
— From the Author. 

The following Candidates were admitted Ordinary Members^ viz :— - 

William Murray, Esq. of Henderland, 126. George Street, Edinburgh, 
James Wier, Esq. M. D. Lynedoch Place, Edinburgh. 

February 5.— I. An Essay on the Causes of Obstructions in Water 
Pipes and Syphons by disengaged Air ; and the Construction of an 
Air Extractor for removing them. By J. S. Hepburn, Esq of ColquhaI« 
zie, by Crieff. — ^A working Model and Drawings of the Air Extractor 

VOL. XVI. NO. XXXII. — APBIL 1834. D d 
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wM «KlkilrftM.-»I>f#eoli«h» fm g j qi Aiu i uatui g wiA A» tfddel were 
read. — So^eitf^iit to the. Sssaj, beia^ dc^cripti^ and dfawiag of 
an Apparatus for giriii^ Melf*aeiing< power te the Air Extractor,^ 

Fcl>» Ift^— 1. Ab E^say eii eertain Imrprcrrementronliie Syplioii — 
M BraUii% Maidi^i Miiie#> atfd Lakes; takmga much more ef- 
feitaal advaiiiage uf Waterfalls — la raising- water for the supplying 
of IWnSi and ^hmig MacAdnery — dian hitherto done. By Mr 
Jonathan Davidson, ironmonger^ 123. High Street) Edinburgh. — 
Miidels aod Drawings^wer^ exhilnted. 

3. Model and Description of im Iniproired Chimney Can, for the 
more effectual curing of Smoky Vents^ lU^d presenting the return of 
smoke decasi^ed b^ ddwniHird eumentv, or othar causes. By Mr 
Jiwies Shillinglaw, btiilder, 5. Cbeyne Street, Stockbridge* 

John Hamilton Colt, Esq. of Gartsherie, 14. Eegeiit ferrace, StUohurgb, 
was admitted an Ordinary Member. i 



LIST OF PATENTS GRANTED AT EDINBURGH FROM 23d SEPTEM- 
BER .1833 TO 19tu MARCH 1834. 

1888. 

S?pt. 23. To John Robertson of Crofthead, in tbe parish of Neilston and 
county of Renfrew, cotton-spinner, fbr an invention of *' certaiii 
improvements in tbe mule, jenny, or other machine for stoinnkig 
of cotton, and iti the biily, stretcblng-frame, or other machine for 
roving of cotton, and in the machinery for spinning and roving of 
silk, wooL flax, hemp, or other fibrous substances.' 

Oct 9. To John Paterson R^d, of the city of Glasgow^ merchaat and 
power-loom manufacturer, and Thomas Johnson, of the said city 
of Glasgow, mechatiic, in the employinetit of Jbhn md .Aarchibald' 
Rdd> of the said dtj of Glasgow^ power-loom manu&eturers, for 
an invention of *' certain improvements applicable to dertaid 
looms for weaving different sorts of cloth.'* 
10. To.Hefiry Ew^blank, of idol Lane, ih the (^^ of London, merchant, 
for an invention c^ " an improved process to be used in dressings 
of paddy or rough rice," inv'ented by hini Ml cfmjuAc^m idtk his 
late partner Jonathan Lucas, deceased. 
14. To William Wilkinson Taylor, of Bow, in the county of Middle- 
sex, felt-manufactufer, for an invention df ** an iil^reted etotk 
for the sails of ships and other vessels." 
21, To William Henry Barnard, of 98. New Broad Street, in the city 
of London, gentleman, for an invention <^ '^ a solvent not hither- 
to used in the arts." 
To James Jones, of Salford, in the county of Lancaster, machine, 
maker, fot an invention of " certain iihpiwvcttientB id the making 
of rovingS) spinning and doubling cotton, silk, flax, and other 
fibrous substances." 
^2. to John Ericssoh, of Albany Street, B«|(;eiitlB Park^ io the county 
of Middlesex, civil engineer, for an invention of " an engine for 
producing motive power, whereby a greater quailtity i»f ^ihsr Ift 
obtained from a ^en quantity of iTuei t!wm-hol»tofere.'* 
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9w* 7. To Clhaito^ywry, 4>f fihoe X^ia^ in Ah« city «f liondon, merchant, 
and William Parket, efNew Gravel Lane, Shad well, in the county 
of Middlesex, merohaait, for an'lnVention of *< improffements in 
making and in refining Etx^*"" 
2A. To Chaues^Attwpod, nf Whickbam, near Gateshead^ in the county 
^of Durham, gUss-manufacturer, for ^ invention oT^ a certain 
impro^oHMnt tor imprdvemoEita in. mati\ifimtmittg ov purifying 
soda." 

To Herman fiendridcs of Dunkkk^ in the kingdom of France, but 
now of the Strand, i&^the coun<»y of Middlesex, gentileman^i in con- 
i sequence of a commnnic?#on made to Vm hy a oei^ain foreigner 
resident abroad, for an invention 4)f ^ improvf^ments in manufac- 
turing pmsslate of pota^Ai' and th6>pr(is8i^te<i]f€oda,^and improve* 
menta in dyelMf^bluecoloura^ithout indigo.** 
To Charles Joseph Hu11mandeil,^f Great Marlborough Street, in 
the county of Middlesex, jnintert for #n indention <if *^ a certain 
iapTOvem^it in the -art ^block-panting^ aa applied to calico and 
aome other fabrics.*' 

To George^ Frederick Muntz of Binningham, in the county of 

WarwicK, roller of metals, for an invi^ition of >^ an improved ma- 

nu&cture of bcilers iBoe^ iox the purpose of ^nerating steani^^ 

Dec. 10. To John Tennant, meod^nt^ and Thomas Clai^ chemist, both of 

Glasgow, in the county of Lanark^ for an invention of ^ new or 

• improred appa^itus to produce or evolve chlorine for manufac- 
turing purposes*** 
88. To J&n 'Babtist Constantin Torassa, c^ Newiagton Causeway, in 
th^ cpQX|t}' of. Surtey^ gentleman, Pai^ Isaac Muston, of Austin 
Friars, in the city of London, merchant, and Henry Walker 
Wood,^f the (Same place,tmeroh^ts, in. consequence of aoommu- 
nicatienmade toithemdlriom Mr £manuel Montebruno of Genoa, 
fcMran^iniw^fcioniOf '^ cevtaintimprovementsin mdring or produc- 
ing the 'pigm«)t.oom«(mly known by the name of it%ite lead, or 
^eaibonate of lead.** 

To Bartholomew Biobard Comte ^de Predaval, of X^eicester Pkce, 

^Iieic^rter Square, ki thecoun^ of Middlesex, engineer, for an in- 
vention of <^ an engine ibr producing motive power applicable to 

^ various purposes.** 

To William Godfrey Kneller, of Mitcham, in the county of Sur- 
rey, chemist, for an invention of <' certain improvements in eva- 
poration.** 
27>,To Mark Cosnaham^ of the Isle of Man, Esquire^ fbr an invention 
of ^ certain improvements in apparatus, modes, or processes, for 
converting sea or salt water, (and also other brackish, turbid, or 
impure waters,) into purified or fresh water, which apparatus, 
modes, or processes, or parts thereof, may be applied to other 
purposes.** 
1834. 

Jan. 10. To Miles Berry of 66. Chancery Lane, in the parish of St Andrews, 
Holbom, in the county of JMQddlesex, mechanical draftsman, in 
consequence of a communication from a foreigner residing abroad, 
for an invention of ^an improved apparatus for boiling, evaporat. 
ing, and concentrating syrups for the production of sugar, and also 
of saline liquors, or for the crystallization of salt, which apparatus 
may also be employed in the process of distillation.** 
To John Joyce, of Sidmouth Street,. Gray*8 Inn Boad, in the parish 
of St Pancras, in the county of Middlesex, ^ntleman, in conse. 
quence of a conununication to him by a certam foreigner residing 
abroad, for an invention of ^ a certain improvement, or certain imt 
provements, in machinery for making nails of iron, copper, and 
other metals.*' 
16. To David Bowland, of No. 68. Crawford Street, in the parish of St 
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Mtf7*le-boiie, in the count j of Middlesex^ mechinicy for an in- 
▼ention of ^an improyement in the manufactnre of sextants^ 
quadrants, drclef, imd other intcruments used in taking obsenra- 
1834. Uons and sunrejs.** 
Jan. 8Si To John Souire of Paddinffton Bason, engineer, and Francis 
Blacerone of Upper George Street, Brjanstone Square, Esq. both 
in the county Jt Middlnex, for an invention of *^ certain im. 
proYements in boilers for generating steam.'* 
To Bobert Beart of Oodmancfiester, in the county of Hunting, 
don, miller, for an invention of ^ certain improvements in making 
or produdng tiles for draining land, building, and other purposes.** 
¥p\k S» To William Bodger of Norfolk Street, Strand, in the county of 
Middlesex, lieutenant, K. N., for an invention (^ ^< a certain 
improvement or inproveraents in anchors." 

10. To Henry Davey of the parish of St Giles, Camberwell, in the 
county <^ Surrey, gentleman, in consequence of a communication 
. made to him by a certain foreigner, residing abroad, for an invert 
tion of ** certain improvements in machinery, or apparatus for 
preparing linen, and cotton^sgs, and other materials used in the 
manufocture ofpaper.** 
Mar. 11. To Ernst Wolff late of Leeds, in the county of York, but now 
of Stamf(Hrd Hill, in the county of Middlesex, gentleman, in con- 
sequence of a communication to him by a foreigaer redding a^ 
broad, for an invention of ^* certain improved meanyi of supplyii^r 
heated air, in order to support combustion in enclosed fire places." 

12. To Thomas Wetch of Mancheater, in the county of Lancaster, 
for an invention of *' a new method of taking up for power and 
hand looms.** 

19. To James Smith of Beanston, in the parish of Kilmadoch, in the 
county of Perth9 cotton-spinner, for an invention of '^ certain im- 
provements in machinery, used in the preparing and spinning of 
cotton, flax, wool, and other fibrous substances.** 
To James Smith of Beanston, in the parish of Kilmadoch, in the 
county of Perth, cotton-spinner, for an invention of '^ certain im- 
provements in machinery for carding cotton, flax, wool, silk, and 
other fibrous materials.*' 
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INDEX. 



Amot, GU A«, Esq. characters of l^ree new genera of Indian, plants, 

3M 
Address deliy^red by Professor Wliefrell in the Senate-House at 

Cambridge, on June 25. 1833, 88 
Africa, Central, {nrojected expedition into, 107 
Anatomy of the rorqoal whale, 181 

Animals depicted on aniiqae monom^its, aooount of, 166, 285 
Arago, his historical eloge of Alexander Volta, 1 — on the thermo- 

metrioal state of the terrestrial globe, 205 
Arts, Society of, for Scotland, proceedings of, 197, 396 
Atmosphere, colour of, observations on, by Comit Xavier de Mais- 

tre, 56 
Aurora borealis, instructions for observers of their height, sound, 

periods, effect on the magnetic needle, 35 

Berlin cast-iron ornaments, account of, 384 

Blood, experiments and observations on its arterialization, by Dr 
William Gregory, 285 

Bone caves in the south of France, observations on, 302 

Burdiehouse fresh-water limestone, observations on, by Dr Hib- 
bert, 190 — additional notices relative to the fresh-water lime- 
stones in the vicinity of Eidinburgh, belonging to the carboni- 
ferous group of rocks, by Dr Hibbert, 386 

Cascarilla, the bark of, observations on, by David Don, Esq. 367 
Coldstream, Dr, his account of the Limnoria terebrans, a minute 

crab, which proves very destructive to wooden erections, as 

piers, 316^ 
Chronometer signal, account of its erection at Greenwich, 158 
Coniferae, observations on, by William Nicol, Esq. 137 — additional 

observations on recent and fossil coniferse, by William Nicol, 

Esq. 310 
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Cnitisy John, Esq. on the habits of some land-sheUs, 892 

Cnrier as a natnralist» bf C L. Lanrillard, 340— .his eloge of 

DaTy> Dr John, hit experiments and obsenrations on the combina- 
tions of carbonic acid-and^aannoBia» 255 

Don, David, Esq. some remarks on the plant which yields the cas- 
cariUa bark, 867 

Duncan, Rer. James, his Bntomologia Edinensis noticed, 394 

Eleetro-magnetic experimenls, account of, 71 

llusfciMi) liii majfMtiMn^ tfbwrvatiMMMMi^ %f PfUfeswr M.- A. ^e 

la Rire, 266 
Entomologia Edineniis,^ Mii i StS * ^ ^ Wi ii»a t'a M tf ^iBa ii rt/' a^fWw -^ror^ 

on, noticed, 394 
fiEtin«t «iAaal% 'dbMt^VMloiia'eB, ty'lCsMcl^ «efi«s, M6,^1M6 

Fishes, shower o^ 393 

Fossil tooth, in ved sandstone, ionnd by JUBrdjSrtgmd^^aiid^de* 
iMcybed by Dr iGrant, ^ 

Cralhraith, Mr, his observations on trigonometrical surveying, 110 
CMbrdner, Dr M.^ his observations dorbg a voyagd from England to 

Fort Vancouver, on Ihe north-west coast of America, 290 
Geology of the Valley of Oodipoor, by Dr Hardie, 59, 278 
Geology of Norfolk, Outlines of, noticed,' 394 
Graham, Dr, his account of new and rar^ plants, 175. 
Granada, observations on the tertiary iormation of, by Brigadier 

Silvertop, 45 
Grant, 'Dr R^ his account of a fossil-tooth foun^d in red. sandstone, 

88 
Gray, night Hon. Lord, mieteorological table k^pt by him at Km- 

fauns Castle, 389 
Gypsies, rwnarka on, 67 

Hardie, Dr James, \k\n geology t>f the villey of 'Oodipoor, 59, 278 
Heal^'^ftev^topnietit of, iii flowers of Caladium pinnatifidum, by Dr 

SchulU of Berlin, 88 
Hibbert,' Dr*, his dbsertntions tni the 'BmtUehonse limestone and its 

sattrian-remains, 19^'-'4idd}tional notices, 386 

Iron slags, on the composition of, by J. F. W; Johnston, 190 
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IsmMMOk^ on fhe b«14t9 oC.ppvie of; 4im^ 39^ 
liow, the Orkney naturalist, 390 

Mac^illiyray, WilUam,, his remarks on Mr Nicol's^obsenrations on 

the structure of recent and fossil Goniiferie,. 3^9 ? 
Man, weight of, at different ages, observations on, by Quet^Iet, 334 
Marcel de Serres on extinct animals, 168, 285 
Medicine^ atato of^ in Turkey, by Dr Oppoiheiiiib X14 
Memoir on the question. Whether any; land aniQ^ hi^yejcct^^ed to 
exial^aince man's formation ?; an4». Whether num.has beeu coii- 
temporaneonawitb sffitciet nowloat^ or i^peariagiHi. longer to 
hare rqpresentatives on the earth ? by Marcd do Serres, 168^ 



Mateor^log^ TaUd k^pt at Kinfaiu» Castlii, 389 

Meteoric stones, origin of, by F. G. Fischer, Btq^ 75 

Method of so far mcreasing the divergency of the two rays in cal« 

eaMom spar that oidy one^ image may be seen at a time, 372 
Migratory habits of certain spedes of Hirundo and Sylvia, 391 

Nicol, William, observations on recent and fossil Conifbrse, 187-->- 
additional observations on recent and fossil conifbr», 310 

Oodipoor, its geology, by Dr Hardie, 59 

Oppenheim» Dr, his observations on die state of medidne in Turkey, 
114 

Patents, list of, granted at Edirikurg^ froan 24th Jimm to. 27th Au- 

g»t 18d3, 204, d98 
Proofe^dMl l^e huMM bones and worka <tf avt fSMmd in caves in 

tlie iMKith of France, are mote recent llian the anted&vian 

bones found in these caves, 302 
Petroleum or mineral-oil, observations and experiments on, by Dr 

Reichenbach, 376 

Quetelet, his inquiries respecting the weight of man at different 
ages, 334 

Rattlesnake disarmed by the leaves of the white ash (Fraranus 

ammcana, Mich.), by Judge Woodruff, 43 
Rive, Professor De la, his observations on electricity, and on the 

natural sources of electricity and magnetism, 266 



Digitized by 



Google 



404 INDEX. 

ReicbeBlMidi, Dr, kk oWmti ons and ezpcriments od petndeun 

or misenl-iHl, 376 
Royal Society of Edinbm^ proceedings of^ 181 
Royle, Mr X F., notice of his Illostnitions of Botany, and other 

brandies of the natural history of the Ffimalayan moontains, 

893 

SilTertqiy Kiga^er, his dcetdi c»f die tertiary fbrmation in the 

prorince of Granada, 45 
Sodeties, proceedings of, — of Arts for Scotland, 197, 896 — Royal 

Society of Edinburgh, 181— Wemerian Natund History So- 

dety, 195 
Statistic views of the mortality in rarions counties in Europe, 259 
Statutes of the University of Edinburgh relative to the degree of 

M. D. 1888, 200 

TrigoBMoetrieal surveying, ohservati^Hiis on, by Mr Galbraidiy 110 
Volta, Alexander, his eloge, by Arago, 1 

Waudiope, Capt. R^ his account of the establishment of his signal 
for the ascertaining the rates of chronometers at the Royal 
Observatory, Greenwich, 158 
Weight of man at different ages, inquiry about, 884 
Wemerian Natural History Society, proceedings o^ 195 
WheweD, Rev. W., his address, delivered in the Senate-House at 

CambHdge, June 25. 1883, 90 
Wilson, James, Esq. his Entomologia Edinensis noticed, 894 
Wood, Mr Henry, his new work on the Mammafia notked 391 
Woodward, Mr Samuel his Outline of the Geology of Norfolk no- 
ticed, 894 
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PLATE I. EdinZTtewFhil. JmrMJCVIp, «X^ . 

Jtrfiarjr.p^ Seetim W. Tsftiary. 

i^edafSea. 




s.s.w: 



SeetM. 
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